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RAcine car drivers can’t take a chance with 
their engines. 


Before a race they test their cars with the best 
gasoline obtainable, Then they add Ethyl” fluid— 
the anti-knock compound—to develop the lastounce 
of power for speed and safety. 


Similarly, leading oil companies areadding"Ethy!” 
fluid to the gasoline produced for the general motor- 
ing public, so that your car too m 
formance under all driving conditions. 


\crease its per- 


What Ethyl Gasoline is 


‘This fuel is called Ethyl Gasoline and is sold at 
pumps which display the emblem shown below. 

Read the facts about Ethyl Gasoline given below. 
Remember that even the best gasolines become 
better when “Ethyl!” fluid is added, 

‘Then give Ethyl a trial. Its price is merely the 
price of good motor gasoline plus the few extra 
pennies the “Ethyl” ingredient costs. But what « 
difference it makes in your car! 

ETHYL GASOLINE CORPORATION 


25 Broadway, New York City 56 Church St., Toronto, Canada 
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LA SALLE 


COMPANION CAR TO CADILLAC 
' or of cars, the 


Brilliant én performan 


Salle, for those attuned to this new, vigorous day— 
it is built indeed for this breathless, brightly-colored 


lor those who live life to the full. 


supremely great car because of 


the flawless coordination of the mechanism of its9cedegree, V-type, S-cylinder engine—an engine without pect in 


any kind of going. A supremely beautiful and luxurious car because of its bodies by Fisher and by Fisher-Fleetwood. 


fob Detrolt. Five new model including new Rvorpassengee fully sean. 


CADILLAC MOTOR CAR COMPANY 


Division of General Motors Comporstiot 
Detroit, Michigan, Oshawa, Canada, 
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WHAT IS COMING NEXT MONTH 


[How do trans-Atlantic flyers know when to 
delta They don't 
loes. 


But the weather man 
And the meteorologist who started Lind- 

yrd, and Chamberlin will tell in our next 
ight weather” for ocean 


your stomach and read 

1" a famous physician recently 
told the editor of this magazine. And this doctor 
has written « remarkable article that tells how 
marvels of X-rays are solving mysteries of the 
human body, 


@€ You can almost hear the spectators’ shouts 

Lins the man_who knows_masl_about the 
world’s greatest sporting event—the Olympic 
Games—pred 8 vigorous article the results 
of this summer's meet. 


Africa hax a lure like that of no other con- 

linent. Strange people, strange animals, 
strange plants, and strange customs! “Now I'l 
Tell One About Africa” is an article that you 
‘won't want to miss. 


R.0.G." to anybody interested in aviation 
means—"“rise off the ground.” So an R.O.G. 
model is one that takes-off like a real plane.” 4 
simple model of this type will be described in 
our Home Workshop Department. 


qT You will want to read, too, the next chapter 
of Commander Green's biography 

modest hero and sportsman, Richard 
and the second installment’ of “Breaking 
Aviation”—thrilling first-hand experiences of 
famous pil 


AND leading articles that will tell the latest, up-to-the-minute 


news of laboratory discoveries, scientific triumphs, 
and amazing new inventions 


$1,345 Profit 
‘was made in Three Years 
on $1,550 Invested 


‘This is the actual story of how an investor 
‘Almost doubled his money” in three” years 
‘rough the purchase of Investment Last 
‘urew in Finunchl' Investing’ Co: of New 
York, Ltd. 

“in 'April, 1925, he bought 100 shares for 
$1,530," Thteo yeary of dividends amounted 
to"§360. “Highs” given in 1037 had a 
iarket value of $80."In Apr, 192, the 
‘echt prc off ares an 82 
fan incrense of $875 over the umount be paid, 

Nein aii 

Total three-year gain... STITT 
This Investment Trust 
Gives You Your Opportunity 
Whether you invest $100, $500, $5,000 or 
4a lieu ie tock iawn 
vesting Coy, you own your pro rate a 
ofall furfnvestients: You reece your fall 
share of profits distributed. You gain a 


degree of safety that is entirely beyond your 
feces an eid tavestor? 

Six Sources of Profit 

Financial Investing Co. of New York, Ltd.,. 
ina Brith-type general investment’ trust, 
BSs00,000 te fnveted ove ‘300 high 
rade bonds nnd wtocks. 

This brond list of investments yields | 
ofits in ix. diferent. wnys: (1) gular 
terest or ent dividends; (3) special stock 

dividends; (3) “rights” to ribe to new 
‘tock, whion taned, below market. rice: 
2 rotitable conversion features of many 
mds; (5) increased market value; (6) re-| 
pete iret ot a 
eying lteret and al, 

‘et earnings belonging to Financial [nvest- 
shareholders were 12% ofthe par valve 

‘the ures in 1925; 14% in I 18% in 

$92t and are now in exces of 20°. 

Learn How to Make 

Big Profits Consercatively 

It is all explained in our booklet, "The Tn- 

Yeatment rust=tromn the Invenior's View-| 
at and our circular, “Te Common- 

eat of Tnvestnent Trusts." Mall th 
foupon nnd. profit by reading. this free 
itefatare 


UNITED STATES FISCAL 
CORPORATION 
Managers of 
Financial Investing Co. of New York, Lid. 


United States Fiscal Corporation 
30'Meendweys Rew Yort 

Please send me, immediately, your free 
literature that tells how I cant make big 
profits on conservative investments. 


Name. 
Address 
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GOLD 
the 49’ers Overlooked 


By Wattace Ames, Financial Editor 


THE days of the California gold 
rush one of the methods of mining 
was the sluicing process, whereby the 

‘water from mountain streams was fished 
against gold-laden hillsides. "The soil 
is loosened was carried through a 
sieve-like contrivance which eaught and 
held the precious metal. 

But this process was outlawed as being 

nous to natural resources. Sluicing 
rendered the land useless for other pur- 
poses. It contaminated the streams and 

dm muck on the ‘agricultural 

the valleys. In. consequence, 
many sluice miners left their claims and 
took up operations elsewhere, 

Years later a group of engineers 
red what remained of an old aluice- 
Sir hie motets sak ol Fo 
cisco. ‘They were locating a site for 
great hydro-electric development. The 

icesway abandoned by the miner be- 

origin of what is now an expan- 

re lake, Lake Almanor, in which water 

is stored for the use of a hydro-clectric 
gencrating plant. 

‘Thus engineers found a new kind of 

‘a deserted gold mining camp. 
Until three or four years ago 
ineau River, which flows through the 
wikderess of the Province of Quebec, 
was nothing more than a sportsman’s 
paradise. Now, after you have trekked 
some thirty-five miles beyond the end of 


the railroad fine you come upon a series 
shetee dumcpaacs Sieg poset so 
electric developmen 

pape manufacturers and other Industren 
focated many miles to the south. "Wealth 
is being created in the wilderness. 


ectric power and light industry. One 
of the many reasons why this industry 
Ras won its place as bed-rock security for 


investment is the fact that 
of wealth. 

Ladi y of comparison, an automobile 
manufacturer or a constriction company 
takes raw materials and adds to their 
value by making something useft 
tila furnishes esata ranportation 
service: a retail store 3 
wanted articles to its An electric 

ing plant’ starts with nothing 
ight say) and creates new wealth. 
basic industry in the same sense 


‘seem to know no bounds. Our imagina- 
tion wilts under the spectacular advance- 
ment of aviation and radio. And we are 
still amazed at the way the demand for 
automobiles continues to shatter all 
prophecies with reference to the satura- 


Ain pont, Electric power and iit de 
velopment is more in the background than 
some of these other modern achieve- 

dominate newspaper 
isso smooth and has 
become such an essential in both business 
‘and domestic life that we are apt to take 
the industry more or less for granted, 
Few of us realize what is actually going 
fon. Yet in point of accomplishment the 
electrical industry is almost in a class by 


ital. The fact that the national wealth 


try in 

a story of continuous growth in periods of 

depression as well us in prosperous ti 

‘The very nature of the Industry mal 
ww. Our modern life cou 

Itdid not grow. 


UST s0 long as our population con- 
Jie Shcete RPaction. ts 
pO ele foe 
in Cate an cutie gure in tl 
areal i as 
have not depended alone upon increased 

wilation for an increase in their 

ess. The utility companies and the 
‘electrical manufacturers have greatly: 
stimulated the growth of the industry 
by creating new uses and new dema 
Pept 

a sa ci ae 
ee ee ee mn 
Sia seca Facet eon ape 
years ago the combined cay ization of 

and light companies was but 


Since then new investments in public 
utility securities have averaged over 
three-quarters of a billion dollars a year 
so that the combined capit n of 


‘half billions—nearly five times what 
it was in 1912. 

What is being done with the wealth 
in the form of electricity that is bein 
created on the site of the abando 
California gold mining camp, in the 
northern wilds of Quebec and everywhere 
throughout the length and breadth of the 
North American continent? Tt is bei 
sold to an ever-increasing number of 
users. In the United States alone the 
number of customers of the electrie power 
and light industry has increased in four- 
teen years from 9,837,518 to 22,950,000. 

How is the new capital that is being 
raised annually by public utilities being 
used? To take care of the continually 
growing demand for electricity a stu- 

wdous and never-ceasing program of 
milding and expansion is going on. 
Electrical World, (Continued on page) 
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ing figures representing 
tures. for ad 
power and light propertis. 


To Help You 
Get Ahead 


THE Booklets 
family in layiog out a inane 
‘They will be sent on request 


‘The CommonSense Test of Invest 
ment Trusts suggests an easy method by 
srhich you may cerecty Je the worth of 
any. investment trust before potting your 

tout. United Seates Fical Corpora: 
tioa, 40 Broadway, New York, will scod a 
fice copy if you request Circular CS. 


“deal Investments” is the designation 
cniversally accorded. Smith First Mortgage 
16340 Bonds which carry attractive tax 
fund features. A history of the House and 
{formation relative to their bonds aed 
safeguards that surround every issue they 
offer may be obeained. by addressing 
home offce of The F. H. Smith Company, 
ing, Washington, D.C 


‘The House Behind the Bonds remiod 
the investor of the importance, nt oslo 
ftodylog the ioverunent, but of checking up 
the bance who offers i. Address: Fidelity 
Bond a Morcgage Co., 1188 New York Lite 
Building, Chicago, I 


How to Retire in Fifteen Years is the 
ory of safe, sure and defsite method of 
establishing an estate and building an inde- 
stent income which will sopprt you the 
Fist of your life oa the has of your present 
Irving budget. Write for the’ Booklet to 
Cochran & NcCloer Company, 46 Nocth 
Dearborn Se, Chicago, it. 
How to Get the Things You Want 
tclishow you can su inure ara actine 
‘of your. program for getting. ahes 
Enuocially.Phocete Mutual Life lesrance 
Company, j28 Elm Street, Hartford, Coco, 
Swill td you this booLlet on request. 


‘The Guaranteed Way to Financial In- 
dependence tells how a definite monthly 
savings plan will bing you fascial inde- 
pendence. Write for this booklet to Inver 
foes Syodicate, 2co North Seventh Street, 
Minacapolis, Mina. 


fs First Moree 
S250, $500 and Sicc0; bow the bonds are 
Protected and how simple ic is to purchase 


Boods in waitsof $5, $120, 


them. For a copy of this bookler address 


Limited, Detroi 


You 
Know 
the 
Reason 


Smith safeguarded 
investments are 
owned by investors 
in every State and 
in more than 50 
countries and terri: 
tories abroad. Th 
reason for this 
world-wide confi- 
dence will be ap- 
arent to every 
investor. For it 
is obvious that such 
an achieve 
could onl: 
com) through 
rigid adherence to 
conservative invest- 
ment policies. 


Current 
Offerings 
Yield 
6%% 


Get the Facts 
Write today for 


INFORMATION COUPON 
| Tae F.H.SMira 
1" evened Bones Foended 1872 
| Smith Bldg., Washington, D.C, 


| 285 Madison Ave., New York City 
‘Branch «Bice other Cis 
{ Genemen:—I, am, inert i, Sale 


| iisusted beak cooling We fata, 


NAME... 


1 
] ADDRESS... 


| 
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Here is the 
ANSWER 


to questions which 
bother many investors 


How can you tell what gives a 
first. mortgage bond absolute 
safety? 


How can you get the highest in- 
come from your money, consist- 
ent with safety? 
How can you select 2 safe invest- 
ment house? 
How can you retire in 1 
your present living bud 
Flow can you get double the sav- 
ings bank interest rate or more, 
with all the convenience? 
How can you judge the security 
back of a Rrat mortgage bond? 
Whar is the history of the first 
mortgage bond in Chicago? 
Why can Cochran & MeCluer sell 
first mortgage bonds in every 
state of the Onion without sales- 
men? 
i of sen eels sod asp cis 
pol Rornepeet tener 
i of acs Boke SBeked he 
Sees inte Bea A Mase Gee 
reap aA andi No 


Cochran & 
M‘Cluer Ca, 


Breached 1881 
Never a fom to any investor 
46 NORTH DEARBORN STREST 
‘Chicago. 


Construction of Small Alternating 
Current Motors 


By PROF. A. E, WATSON 
Brown University 


Narers, und they” ean be worked out by the 
Sittur fa making eth istsunentn 


Fully luateated 


POPULAR SCIENCE MONTHLY | percentage of customers among their 


250 Fourth Ave. 


Price, $1.50 | compan 


New York City | 
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Overlooked | 


om mae 3) | 


With the exception of the year 1927 the 
new building program of the utilities has | 
increased each year. ‘The slight decline 
in 1027 over 1926 simply means. that 

on work has been delayed 
ding. program for this 
all the greater. 


‘expansion and 
it must be financed through | 
preferred stock sues. Be- 
adustey is always growing, and | 
outgrowing its plant facilities. the power 
fand light companies are constantly bring- 
ing out new issues of securities. 


enterprises, pu 
developn 


INANCING the needs of public | 
utilities has become a highly special 
ined business in which our leading invest- 
ment bankers are engaged. ‘These 
bankers maintain their own corps. of 
technicians who conduct the most clabo- 
rat studies. Just one study of & Mi 
an company, that preceded a new piece 
tfinanclng cupid a volume of orginal 
data over two inches thick, 
‘Every conceivable factor and phase is 
(analyzed before a new bond 
stock insue is planned. Be- 
in market a new seurity 


ly securities with 


issues of public utili 
for 


jddable safeguards. 


HE conservatism with whi 
surance companies make their invest- 
ts is a matter of general knowledge. 
ignificant to note that twenty-five 
leading companies increased their pro- 
portion of public utility investments 
from about 8 to 20% of all their bond 
investments within “2 five-year period. 
‘Mutual holds 36.3% | 


‘Mutual, 30%; Sun Life of Canada, 52.3%: 


Connecticut: General. 07.6%. 

Headers of Portia Scirsce Moxtmiy 
have a great variety of public utility 
securities to choose From. "The leading 
investment bankers offer bonds and 
preferred stocks 


| 
| 


‘suit every conserv- 


preferred stock of the local public service | 


‘Most of them number a considerable 


stockholders. 


| A regular 
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When Will You 
Have $5,000? | 


Under the Investors 
Syndicate Certificate 
Plan, you can have 
85,000 — uncondi- 
tionally ranteed to 
you in 120 months — 
en an investment of 
only $31.50 monthly. 
‘This guarantee is b 
third-of-acentury old 
house with assets inex. 
cess of $19,000,000, 


Start now on a definite 
‘Program of systematic 
investing. “Mail the 
‘coupon today for 
full informa. 
tion PS. 


INVESTORS SYNDICATE 


Tnblahed 149 
100 Norih Seventh Street 
Minneapolis, Minn, 
ew ork ther 
17 Raw ian Sere 8 


Offices in Principal Chine 
NAME 


ADDRESS. aa ienneces 
‘THE POWER OF TIME & MONEY 


Sherlock Holmes 


‘A onear little trouble-finder, a 
flashlight. Sends a bright beam 
right to the spot. Says “There 
it is,” and “I'll help you fix it.” 
Fine for examining complicated 
insides of anything mechanical 
too. A regular Sherlock Holmes 
for solving mysteries. 
Remember, that in a flash- 
light, the battery’s the thing— 
and Eveready’s the battery. 
Eveready Batteries make an 
honest helper out of any flash- 
light. They put a flashlight right 
‘on the job with a beam of bright 
light when the switch clicks. 
Get the flashlight habit when 
you work. Stick by Eveready 
Batteries because they stick by 


Rew York City 
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Oil Heat 
at its Best 


POPULAR SCIENCE MONTHLY 


—~ is Made Possible by the Positive Automatic 
Electric Ignition of Electrol 


Positive automatic electric ignition has 
alwaysbeen a vital featureof the Electrol 
Automatic Oil Burner. 

The oil, broken up into a fine mistlike 
spray is ignited by an electric spark, sim- 
ilar to the method used in the automo- 
bile engine. In the latter, however, the 
gasis compressed and exploded, whereas, 
in Electrol, the oil is mixed with air and 
is burned in suspension, producing the 
‘maximum amount of heat. 


The thousands who enjoy the comfort 
and conveniences of Electrol doubly ap- 
preciate the certainty of its electric igni- 


Master Control stands watch, timing 
the ignition, regulating the flow of oil, 
governing combustion and providing a 
never failing, entirely automatic check 
on every operation. 

‘With such control you can leave your 
house for an evening or for a month, 
with full assurance that the temperature 
will be kept uniform and that your home 
will be comfortable upon your return. 
Quiet conomical...and Entirely 


Automatic, Electrol will give you a new 
conception of how dependable an oil 


burner can be, 
Wherever Electrol is sold 


tion — an advanced principle which 
makes Electrol entirely 


2 oA few of the many 0 
sitecngendeaamans, [anda | Yl acpi 
its best. CAGE RE BALDWIN cre | ed byasound, large and 


Company, Greenwich 
RUSSEL E GARDNER, Jn. 
, Candoer Mitac 


growing manufacturing 
organization. Electrol is 
made in sizes for every 
typeof building, largeand 
small, Purchase can be 
arranged in convenient 


J payments if desired. 


Electrol employs electric- 
ity throughout. A small 
electric motor furnishes 
the power. An electric 
thermostat maintains 
uniformity of tempera 
ture. And over all, The 


Send for literature. Write today for a copy of “The Master 

Fumace Man,” a booklet which will serve as an enlighten- 

ing guide in the selection of an oil burner for your home. 
ELECTROL INC. of MISSOURI 


IS) DORCAS STREET — ST. LOUIS,U.S. A. c 


‘eLEETROL. 


\ 
‘The Master 
Furnace Man} 
i 
J 


‘-ELECTROL 


The OIL BURNER with Fhe Master Control 
LISTED AS STANDARD BY THE UNDERWRITERS’ LABORATORIES, AND BEARS THEIR LABEL 
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What Goad Refrigeration Costs 


) KNOW that you have 
inadequate refrigeration 
is one thing; to know 

nt ak? 

edying the condition is another 

From Dr, Damrau's articles in 
this and previous istucs of the 
magazine, Porvt.an Seuunex read: 
ers already know that the vast 
majority of American homes do 
not have adequate facilities for 

roperly preserving food. Now 
fick condicon woald ocx ins 
many otherwise well equipped homes 

If ehe owners knew abou fe and knew 

wha to do about it, Porutan Science 

Montuty aims, therefore, to do some- 

thing more than just point out an evil 

condicion—it aims to offer concrete 
assistance in correcting the matter. 

In this regard, the magazine is able 
to do two things. Te maintains a free 
service to readers whereby they can 
‘get specific recommendations of good 
refrigerators, both ice and automatic 
types. Ie protects readers by exclud- 
ing from Popuxan Science Moxtany 
the advertising of any poor refriger- 
ators. This means that every refriger- 
ator you sce featured in the magazine 
affords a means of adequate food 
preservation. 

‘Of course, there would have to be a 
sound basis for determining what re- 
frigecators are good, and the tests of 
the Popular Science Institute of Stand- 
ards conducted in the Sage Research 
Laboratories at New York University 
oofer such basis. 


about rem 
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The Popular Science Institute 
Aids You in Selecting 
an Efficient Refrigerator 


By Proresson R, D, Monn. 


Testing Staff 
Popular Sviewce Institute of Standards 


a luxury and both the benefits derived 
and the upkeep necessary come in the 
luxury class. 

With refrigeration at the \t 
time, this rules docs not hold—in 
fact, the opposite is true, In the firse 

place, the amount usually considered 
a “average" expenditure for this 

type of equipment is not sufficient t0 
secure adequate refrigeration, —Sec- 
ondly, the average houscholder—even 

doubling his present outlay to 
et proper refrigeration—will be 
practicing economy because of 
the saving on doctor's bills 
through good health and saving 
on food bills through avoidance 
of spoilage. And, in the third 
place, the better the refrigerator 
the lower will be the operating 
cose, as proved by the Insticute 
of Standards’ test. 

For readers who want full 
data on refrigerators, their selec- 
tion ‘and care, ‘The Tnscieuee 
hhas prepared a '22-page booklet 
catidled “Refrigeration for the 
Home." There is a small charge 
for this of 25 cents. A complete list 
of the various. refrigerators which 
are approved after test may be had 
free by writing the Popular Science 
Institute, 250 Fourth Ave., New 
York, N.Y. 


In these tests, The Institute finds 
ints re- 


out definitely che essential 
garding a refrigerator. A re 
must than be an ai 
kitchen cabinet capable of holding the 
family food; it must refrigerate and re~ 
fri rly 

iBespite the fact that so few refriger- 
ators in actual use are efficient, this is 
not due to any scarcity of good makes 
for a number of the refrigerators chat 
The Institute has tested have been 
found to be satisfactory in every way. 
For the guidance of readers of Porutan 
Science Mowry, a list has been pre~ 
pared specifying these particular re- 

igerarors (automatic and ice types) 
that have been found to be both 
efficient and economical in operation. 

This matter of economy is some- 
thing that deserves special attention 
from several angles. It has become a 
general rule that, in buying any type 
of equipment, whether it be a house, 
a car, a radio, of anything else, chat 
‘once one goes beyond certain average 
price bounds, che investment becomes 


S 
Popular Science Monthly 
GUARANTEE 


‘The above seal on an advertisement 
indicates that the products flerred (0 
hhave been approved after test by the 
ota Soe ste of Saar 
‘Scence Moremi guaran- 
tees every article of merchandie al- 
Wertised in is columns. Readers who 
buy products advertised in Porocan 
Scinscx Mowrnce may expect them 
tm ive absolute satisfaction under 
‘pormal and proper use, Our readers 
fn baving these" produces are guar 
‘teed this satisfaction by Porctan 
Sresce Movrnur. Tite Ponutens 
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Where will this grainless wood 


be used next? 


First produced two years ago. Now standard material in an ever- 
widening range of industries, New uses being discovered almost every 
day. Send for large, free sample, and put it to the test yourself! 


Ever since the dawn of history, 
man's favorite material has been 
wood. Surely, it was assumed, this 
wonderful product of nature’ her- 
self could not be improved. Yet 
two years ago, this seeming mir 
acle was actually achieved, and 
there went forth into the world 
Masonite Presdwood—a genuine 
all-wood board that won't crack, 
check, split or splinter; in fact, a grainless wood! 


Nor is that all, Presdwood possesses remarkable 

id uniform strength. Very dense and 
so highly resistive to moisture. It has 
ry smooth, attractive surface on the face side, 
and requires no paint for protection, It takes any 
finish beautifully. 


Because Presdwood contains no grit or foreign 
substance, it does not damage tools. It can be used 
on any woodworking machinery: saw, planer, sander, 
shaper. It can be cut out, punched, die cut and milled. 

And when we say Presdwood is all wood, we mean 
just that, It is genuine wood and nothing else—wood 
torn apart and put together again. 
The first step in the manufacture of Presdwood is to 
explode fresh, clean chips from guns at a velocity of 
about 4,000 feet per second. ‘The long fibres thus pro- 
duced are then thoroughly felted together in heavy 
mats placed in hydraulic flatcbed presses and subjected 
to hundreds of tons of pressure. ‘The finished product 
i trimmed to a four-foot by twelve-foot size. 


We don’t know ourselves 


We don't know ourselves where this grainless wood 
will be used next; nobody does. Its workability and 
adaptability are truly astounding. For such things as 
paceling of all kinds, store fixttres, outdoor and in 
door advertising signs, and a hundred and one prod- 
ucts of planing mills and woodworking plants, it 
already in very wide demand. It is also winning per- 
manent acceptance as the ideal lining for bank vaults, 
telephone booths, ventilator shafts, closets and trunks. 
‘Thousands of feet of it, too, are used in making movies 
and for incubators, packing cases, tension boards, 
radio boxes and starch trays for candy factories. 


Mil: Laur, Minis 


Masonite 


PRESDWOOD 


But did you know that a con- 
tractor out in California is usin 
Presdwood for concrete forms: 
Did you know that quite a num 
her of boats have been made of it 
almostentirely? Didyou know that 
it makes an excellent flooring for 
dance halls and pavilions, and that 
it is in daily service at the Chicago 
Art Institute as artist’s boards. We 
certainly didn't—at least until a few short months ago. 


And week after week we hear of new uses! Just 
recently a manufacturer of bowling alleys became 
interested in Presdwood. Another unexpected demand 
is its use as shutters for Dutch Colonial Houses. It is 
also being made into clothes hampers, bread boxes, 
patented dairy containers, barbecue stands, bedroom 
sereens and invalid trays. 

Where will this grainless wood bie used next? No- 
body knows, For its range of adaptability seems to 
have almost no limit! 


Send for sample—try Presdwood yourself 
Users of Masonite Presdwood—and there are now 
thousands of them!—have found that it often effects 
marked economies; such as doing away with the ex- 
pense of painting, reducing the number of manufactur- 
ing processes, and eliminating waste in cutting. They 
have found, too, that it is very easy to work with, and 
that it is entirely free from knots and other defects. 

Why not put Presdwood to the test yourself? It 
may be exactly the material you are looking for. It 
may make it possible for you to improve your own 
product in a number of worthwhile ways or to cut 
down your operating costs. Or both, 

Tn any event it will cost you nothing to find out 
For we will gladly send you a large sample of Masonite 
Presdwood without placing you under any obligation. 
Send for it tod: 


MASONITE CORPORATION 
Sales Offcers Drpt, 1268, 111 1, Washington St. 


Chicago, Minois 


FOR INCUBATORS. 


In BUILDING BOATS 


Owmscr.c 
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Thoughtful Mr. Paus 


“AM GLAD Mr. Paus, your artist, ex 
ined in his article what the cover 
icture on your May number was all 
Stierige we might be gues 
ing yet."—K. D.V,, Topeka, Kam 

‘am ‘ight with the very decorative 
‘on Porvian Sermice. "They 

effective, wi i 
eal details. Yn a long life 
‘among artists I have found 
that many’ of them are pos: 
seated of more mechanical 
4 Knowledge than the man oo 
the street gives them eredit 
fl T., Bearsville, 


lee contain something of vale to pera 
article contains something of value to person 
interested in mechanics oF scence. I think the 
fiction stories help to make the magatine bet- 
tery if pombe". We Me, Oskalonay Ta 

‘ETM agtang dering ie 304 
‘here roman are inaode os a te lows 
Maker” “One scentic article on that subject 
‘would serve better’”—C- H, Meandon, Wash. 


Fool or Hero? 


to Fitzhugh Green's 
tory of "Dick Byrd—Adventurer™ is 
it ries to turn foolhardiness into heroism. 
thrilled when Byrd risked his 
= North Foe, but what god was 
found Tot 
‘wasn't 40, bad. But now, when be 
takes the pick of college box and 1 
{to face starvation and death with hita om a 
Arpt the uth Poe want to protest: This 
isu't anything heroic. It's little short of erim- 
ina, "What wal be discover? lot mare oe 
fgg earthy use to anybody, 

Neverthees, 1 must say that Gren story 
hue pipped me, and am gid enogh ohare 
ry boy read it. Soft men who always play 
tafe re common as sand. ‘The Dick Byrds are 
seureer thats diamonds."—A.L. M., New York. 


Was Elinor Right? 


“ ALL this advertising twadle about know! 
‘edge making a good conversationalist is 

the bunk: ‘out valuable magazine 
oe ppd 
‘books, includ 


seometty; 
Disa culture, rye 
iy, osteopathy, 
meatal Heating Bind meicine. Teun converse 
in gel astronomy, chemistry, biol 
‘ogy, s0dlogy, evolution, the fourth 
ism, anarchy, single tax, tarif, ethics, 
Topic. I know ait the fossils by- their frst 


trtcity. T understand a slide rule. T have bees 
around the world, spent « week in San Fran- 
‘isco, nine months in Texas, a year in Atlanta, 
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‘Chattanooga, Ten 
teen in Florida—all since I was eightcen years 
‘old. [have written four moving pictures (and 
never sent them in) built three houses by my- 
self withoat any helper but my wife, lea 


hhow to dance (but never go) took two courses 

in public id a lot more things. 
nd i Vea 

ody ‘with irmly ‘convinced 


there ony oe thing Dat makes ange 
and that was explained by Elinor Gyo 
Sata Fla 


But It Saved Marian! 


SIP HAT story of “The Blecre Pin your 
May number Bction, allright. Tt tro, 
a you aay, that push-button conirol of nt: 
planes has been tested. ‘The only trouble ix it 
won't work, ‘To be a gor Ayer you have to 
Ihave the fel of the machine, and every one of 
{Your mavements becomes second nature, Hike 
rimming o aig which Think what 
‘be like if you had to press certain but 
tons to ride x bike! Well the same thing 
true of an airplane. I happen to be a iver and 
Know what Tam talking about. For all that. 1 
Bt the to 
SEM, Bal 


We Second the Motion 


PLEASE." writes. B. 
D, of San Francive, 
‘ud ito pour Whats 


Give we some more us good.” 
las, Tes. 


spon cap and mt 
Seep ‘te 
ste chal nea of ing 


thrown avai 
washed ‘This would. be a boon 
ore sbends who don't play bee. 


Friends Worth Knowing 


hop and OU i as you eal in and 
Si peoveet tod ees ing tins tat 
ther machinists pronounced imposible, uch 

‘ulting # thread on a twelvectach pipe that 
twas bent right angles, and removing crank 
Troma ste shaft that bad been shrunk on. 

fam geiting quite well scquaiated, with 

(Old Bil and Grimes and Harvey, and I like 
Uhm very muh for aman that can each se 
something i always an interesting person." 
SUES Richmond, Maine 


But There's Jack Dempsey 


ren me the best fen of my Mis pot 
GR Boonton, NJ. "Thunksto some 
= 


Jane, 108 


A “Duffer” Learns to Drive 


AVING raised five blood blisters and 
shocked my wife, T finally gota, ear 
penter to show me how to il, T'was 
Surprised to find the trick ke driving 
‘2 gl ball.” Grip the end of the handle, keep 
on the 

in this 
‘wend of 


i eat 
( Yalow tirougi 
( aro, Always be 
1 fore, Tri to 
pound with sore 
Pushing strokes 
in ai the 
T'polled, she ot 


mised altogether, Now harutering has turved 
putt ben, an veya gr not ie 
for a par four. 1 am writing now to suggest 
ha fou mht tp ders mot ty 
alee Senta en i Home 
intern, ing, chisel 
nee De 


lath 


Well, There Are Two Sides—! 


LOW me to suggest that you have die 
‘gered a mare'swest in the family lee 
ox. Theautumption ef the writer of Dangers 
Salers ne ay. opel iy that 
gerator i bought Tor the purpose 
trefactive bacteria abe 
ental de 


mat present contains gs, rst teat, cra, 
‘acon, milky ‘butter All are hea 
trated efor Gunsamptin, cept cee 
tik and butter, “The salt protect he bt 
tlk fe consumed the day revived, an cheese 
imply dries ou Pade, Pa. 
Fongrat ulations om Your activity nthe 
Ths 
in ery important, andthe pty of 
circulation isnot ten times nx 
learn of the menace of 
GZ, New York Cy. 


1d Shi for a Car 


be interested to lear that J aim 


tuodel valuol at €000,"And now T all make 
‘another galleon for the 


Tec 
ie 
fed ty Endy in ea 


through Poretan sre 
exer Most the fist 
of your four” articles 
tet owt enero 
the Mayflower. Frankly, will say that though 
Alf of your preceding tals intersted we 
Snmeniy, sone caused my band to actualy 
afar ina ds the Mer, The gay 
2 that keeps me from starting to build 
Innmediately he fact that Lamin the mist 
‘he Firnte 


‘onstructing your fine model 
Gales W"RR, New York City 


Gillette must do a different job for you each day 


—with a blade which does all of them superbly 


TPE weather may be far or foul warm or 
freezing; the water may be hot or cold, 
hard or soft; your digestion, too, affects the 
comfort of your shave; so do your nerves 
—how well you slept, and how long you 
lather. 


There are at least forty different reasons why 
your Gillette Blade never gets precisely the same 
kind of shaving job to do twice. 


‘There is just one reason why you can always 
get a smooth, clean, comfortable shave under 
any conditions—the invincible, even-tempered 
smoothness of the Gillette Blade—the one con- 
stant thing about your daily shave. 


Gillette could safely make this statement in the 


<Ss 


beginning when the daily output of blades 
less than a hundred. We can make it now with 
far greater positiveness, when over two million 
perfectly honed and delicately stropped Gillette 
Blades leave the plant every day. For these blades 
are made by delicate machines adjusted to one 
ten-thousandth of an inch. Human skill could 
never hope for such accuracy. The blades receive 
most rigid inspection at every step. To make this 
possible, four out of every nine employees are 
skilled inspectors who actually receive a bonus 
for every blade they discard. 

When you slip your fresh Gillette Blade into 
your razor tomorrow morning, remember that it 
has a different job to do each day—and does it 
with comfortable smoothness. 


GILLETTE SAFETY RAZOR CO, BOSTON, U. S.A 


- Gillette 


<> 
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“Ome if ad 
hy ea 


Ease Of operation—simpticity, as 
simple, indeed, as the signals which played 20 
important a part in the birth of our nation; that 
is naturally expected in any A-C (alternating 
current) light-socket operated receiver. 


But the Grebe Synchrophase A-C Six offers 
far more than mere case of operation; far 
more than relief from bother with batteries. 


In addition to the convenience of light- 
socket operation, you have freedom from 
A.C hum (so annoying in many A-C sets), 
incomparable tonal beauty, range and 


B 
ICHROP! 


Ge 


AC Six 


selectivity, and exclusive Grebe improvements 
resulting from nineteen years of outstanding 


leadership in the radio field. 


Grebe Synchrophase Seven, $145; Grebe 
Synchrophase Five, $105; Grebe Natural 
Speaker, $35; Grebe No. 1750 Speaker, 
$17.50. 


A demonstration of the Grebe Synchro- 
phase A-C Six will convince you of its 
superiority. The features of this new 
receiver are fully explained in Booklet P, 
which we'll be glad to send you, 


RADIO 


A. H. Grebe & Company, Inc, 109 West 57th Street, New York City 


Factory: Richmond Hill, N. Y. 


Branch: 443 So. San Pedro Street, Los Angeles, California 


Makers of quality radio since 1909 


© This seal on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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An Article 


of the New York 
ool of Aeronau- 
Walter Hartung and Wil 
bert. Steinkamp, re, at this 
preparing to round out 
their course by flying from New York to 
Chicago! 

More than a thousand other young 
men have just applied for entratice as 
acta Jos the Rying:nchola ofthe. Arsty 
Air Corps. 


A whole army of people today are 
starting into the thrling and. swiftly 
rowing new industry of aviation, Just 


beyond the horizon they see opportunity 
for fame and fortune in a field as promis- 
ing as was the budding automobile in- 
dustry two decades ago. ‘The rest of the 
world envies them: and who would not? 

Almost everybody. these days, wants 
to fly, Every mail brings letters to the 
Editor of Porutan Sciaxce Moxtuty, 
king for advice on ways to get into 
aviation. And since the questions thou 
‘sands are asking can best be answered by 
the men who are already in aviation, 
Porctan Scixct: Moxtanx asked every 


EpGar C. WHEELER, Who Asked 
Every Licensed Pilot in the United States to Tell of 
His Experiences in the Flying Game, How He Got 
Into It, and What He Thinks of Its 


licensed pilot in the United States to tell 
our readers of his ex 
began his career, and 


snees—how he 
ow he reached his 


heads of aviation schools, aerial photog. 
raphers, flying salesmen and advertising 
‘men, airplane dealers—in fact, they rep- 
reveit virtually every branch ‘of ‘the 
Indust 

Tn this, and in a succeeding article 
next month, will be related some of the 
stories they tell, and the judgments they 
have formed after vears of flying. Never 
before, we believe, has there been. assen- 
bled such a remarkable volume of expert 
advice on aviation and its opportunities. 

“Broke most of the time, and having 
narrow from erack-ups.” 

‘That, from Pilot Arthur J. Davis of 
East Lansing. Mich. tells, in a nutshell, 
of the early’ strugzies of most. of the 
fiyers who have made good. ‘That was 
the story of Lindbergh and Chamberlin 
and a host of others. 


Opportunities 


‘There, for example, is Nick Mat 


former Army pilot who made a name for 


ind who was third place winner 

in the New York-Spokane A\ 
‘hen, in 1919, Mamer was dis 
hrmy Air Service, he 
was an ex} lot, who as a hoy 
Ketiod thslure glace reat poo. 
neers of the game in California he 
received his first training. 

But now, to his surprise, there was no 
position to be had. For a month he 
searched in vain. ‘Then the manager of 


a flying company showed him a huge 
pile of parts of disassembled war planes 
I ““If you can make a plane out 


“Fair enough,” said Mamer, 


few weeks was cutting the sky with 
rolls and other 


breath-taking loops, 
stunts that only a. war-time pil 
After wearing out the plane 
years’ exhibition flying, inthe Middl 
West, he bought a machine and put 
three similar years in the Pacific North- 
west. He got the first private aerial fire 
B 


trol contract, over tabard areas of 


Washington, Idaho, and Montana 

achieved famous newspaper “ scoops” 

flying with photographs of the Dempse 

Gibbons prize fight, the Japanese earth 
nil the Ansuned 

nspolar flight, 


For 


has been senior pilot in 


the U.S, Aerial Forest 


joned at 


Spak 
"Ov or timber and 
ried approximately 
12,000, paracngers. in 
4.000 hours witht ne 
jury to them or hime 
Arid today hs ha etal 
Tied his own ying 
tena 

today 


Mutary po 


168 of those who 
ned and built 

up the business. Tod 
planes are safer and 

er to fly 

Still, wine ont of ten 


of Conenrd, 3. 


fee tr hopes co Nigh "rhea aie, 
SE circ 
viation is like any of ly spe- 
alized business of profesion, "To reach 

top you must learn from the bottom. 
Eat Gi clos tine waif, entices 
ambition. 


If you think you can learn to fly in ten 


hours or so, then land a thrilling job in 
the air at a large salary, don’t try i. 
‘But if you are enthusiastic enough to 


pend two or three years learning the 
business, without expecting financial re- 
turn, then go to it. ‘The rewards are well 


ie you work with. ‘The next is to 
learn to fly. ‘The third is to get enough 
experience in the air to win a co 


pilot's license. ‘The 
knowledge 
rst, then, what is the best way to 


learn to fly? 
Let's see how these pilots learned. 
Sixty-five percent were trained in the 
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Army and Navy Air Services, ‘Ten per- 
cent learned in civilian aviation schools, 
Others learned from private instructors. 
A few broke in as airplane mechanics or 
in aireraft construction plants, taking 
part of their pay in flying instruction: 
still others learned while working at odd 
jobs around flying fields; five taught 
themselves. and one was an aerial per- 
former and parachute jumper who learned 
from his pilot between stunts. 

‘The advice they’ offer to young men 
who want to fly follows largel 
experience. The 
best expressed, 
Moore, of Louisville, Ki 


F YOU can 
the full aeronautical course at some 
school such, us the Massach 


course at ‘some good fh 


ing school, 
re not so fortunately situated as to 
finances but Inve. a good supply of 


‘guts’ and the desire to. get the best 
flying training in the world, apply for 


flying 
igheat course Know’, 


schools all over 
the country 

Learuing to 
sone people. thi 


is not #0 easy as 
und consequently. T 


do not believe fying will ever be- 
popular as 
joing,” suid Wesley 1. 


Mail p 
ecoming safer and easier 
every day, ut it still di- 
ll pilots 
lasses: the qu 
dead. All records seem to, 
show that 


themselves is one of the 
atest of Army pilots, 
j. Herbert A. Dargue, 


Will Flight about a year 


‘ago, He learned in early 
Wright planes in a few 


‘One way to break into the game as mechanic fa an sreraft factory. Thi 
‘scerably of a giant Fokier plane foselage in the Atlantic Aircraft Corporation plant, Passi, N. J- 


suastraven shows the 


hours, when little was 

known of flying oF instruction methods, 

Those daring and hazardous early ex- 

peviments are not a all recommended to 
Youths of today 

Another who had many narrow escapes 

i ie John Ke Tex” 

2 distributor of airplanes 


Back io 1911," he recalled, “T joined 
with a couple of other fellows in building 
our own erode plane and tried to learn. 
After ‘of hard work and a good 
many ‘crack-ups’, I finally succeeded. 
Later [ became instructor of flying in the 
Army 


cal experience, par- 
ticularly with automobiles, has opened 
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the way to the sky for many flyers. For 
instance, Ray Fortner, test pilot for the 
ie jrways System at Lomax, 


I, Passenger pai 
first air ride in 1920. “I might as well 
be making that money,” he figured and, 
diogusted with unprofitable. automobile 
racing, traded his car to a flyer for his 
plane and two hours’ instruction. Soon 

‘was carrying passengers. Luck was 


with him until his motor qui 


“That crash,” he recalled, “taught me 
more than ten years’ experience. Since 
then T've flown’ 2500 hours without ine 
jury to anyone,” 

Harry Rogers, head of the Rogers 
Air Tines, operating seaplanes between 
ord andthe West Tog and an ae 
taxi service around New York, 2 
had this to say: y 

“My first experience was 
with & private owner who 
Thad taken a course of 


with him in 1915 and 1916, 
earning to fly in the mean- 
time, Being of a mechan- 
fal nature, I was familiar 

th internal combust 
motors and the mechanical 
part came easy.” 


N 1917 Rogers enlisted 


Rogers pupils was Ruth BR, O™ M 


Nichols, who is now .a licensed pilot 
‘and director of general promotion 
‘one of the largest aviation companies in 
the United States. 

Basil Sims, now president of his own 
aircraft company at Bloomington, Il. 
hung around a commercial field near hi 
home, doing od jb for pilots who in 
return taught him to Ay. While serving 

chauffeur, and teaching his em 
ployer to fy, Sims himself acquired the 
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Maj, Merbert A. Dergue (eft), famous Army pilot and com: 
‘mander of the Pan-American Osod Wal Pgh, virtually taught 
Lituelf in early Weight planes. He is seen talking with Ma) 

‘ME Patrick, former ‘chief of the Army Ait Service 


necesary experience to obtain a com- 

‘A few pilots learned in spare hours, 
while attending school or college, One was 
Fred E. Davis, now connected with 
ibus, O. He and 


nati obtained jobs with a newly formed 


aviation company. taking part of their 
in instruction. 

“In this way,” he said, “we finally 

received enough time to solo. After that 


the company gave us enough solo time to 

enable us to get commercial licenses.” 
__ Pethaps the record for speed 
in mastering a plane goes to 


Harold Forshays of Dayton, 


given only fort 
—ten minutes’ joy ride and 
the rest of solid instruction. 


Freeburg, head of a 
cceamaaetal 87 ervin a 
nandoah, Ia., began 
poriusing 5 pose af Us owt 
‘and engaging a pilot to teach 

him, 


“Without doubt,” he 


handle a plane, the problem of 
gaining necessary experience 


in the air is, most of the pi 
lots believe, one of the most 


15 


Alitiult problems he has yet to, face, 

ickest way,” said Irwin K. 
McWiliasbn’ a TorteeyArany’ plot Who is 
now an aircraft distributor at Brooklyn, 


y st 
have their own planes and I believe 
the most satisfactory way of learning. 

But airplanes are costly and there are 
less expensive solutions. John Miller, 
former Army pilot who runs a flying 
school at New Brunswick, N. J, says: 

“Get a job as a mechanic's helper at a 
flying field or airplane factory, an 
opportunity offers, get in son in 
experience, possibly as assistant pilot on 
fone of the larger types of machi 

Joining a flying club at a cost of 
twenty-five to fifty dollars, and obtaining 
the use of the club plane for the cost of 
gas and oil, is a solution suggested by a 
number of pilots, and Capt. John B. 
Homberg, head of an aerial photographic 
service in Chicago, suggests: 


TEA gaits man bas no money be 
probably make arrangements with 
1 reputable flying school to get. his in- 
struction at odd hours. ‘This will permit 
hhim to work in the vicinity and earn 
the money to pay for his course as he 


goes 
Here are ther interesting bits of a 
comments 
Tim the man that proved you 
can't fly through the woods." —Kel 
Sloan, Bolling Field, Washington, D. 
“T flew alone before T knew 
fly. ‘That's bad_practis 
Bassett, Langley Field, V 
‘Take a comprehensive course in 
maintenance of planes before attempting 
actual fiving. In other words, know what 
y P. Applegate, Palm 


Beach, Fla.” 
“Select the man whom you wish to 
train you, investigate his ability as a 


pilot, also as an instructor, for there are 
many good pilots who are poor instruc- 
tors. An apt pupil will become much 
the same flyer as his instructor.’—Glenn 
E. Messer, Birmingham, Ala. 

“Keep on the plow! 
San Antonio, Tex. 
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JHE uphill sky trail over the 
igrowling Atlantic from Europe to 
erica has been blazed at 


Strugaling against bitter hes 

that scemed bent on flinging them back,  Ehreniried — G 
ing through storm and fog. three hopped from Ireland to attempt the west- safely on their eastward 

daring flyers in the single-engined Junkers ward flight, the world held its breath. Europe—careful, se 
plane Bremen completed the perilous Millions recalled the tragic fate of Nun. For 

feast-to-west ocean flight, 

greatest challenge. ‘They ha 

What seven other brave aviators —five 


>a Challenge Which had Already Cost Seven Lives, 
German Plane Wings its Way to a Glorious Conquest when it 
Battles Through a Wall of Winds Over the Raging Atlantic 
and Lands Three Brave Flyers on the American Continent 


By H. C. Davi 


tain Hermann Koeh,ehiet pilot: 


ls maurice, and Baron this great conquest was the 


her von Huenefeld— carried Lit 


June, 1938 


First Plane from Europe 


CCEPTIN 


covering, 


made possible 


ne which 


ibergh, Chamberlin, and Byrd 


the Atlantic's gesser and Coli in the While Bird: of financial backer, Baron von Huenefeld, 


ertheim in the St. Raphael; that the odds were hi 


Mackay in the 


re—all swal- death, ( 


damaged. Crew safe science 


miles off 
nds and 

poly 
forced 


jemen was ready. Unhe 
pped off from the ‘Tempe 


Dives 


ly Island noon today. Slightly meet it with every device 


At last, near the end of March, 


d Minchin and Princess prepared for the attempt. ‘They knew 


jiffe and the Hon. Elsie that they would fly into the teeth of 
cc, last year, Captain Koebl 
lowed in the silence of the unknown. had hopped ‘off in the Bremen for the 


The Atlantic's « remained, westward journey’, only to be driven back 
Then a radio message hy storm. Now he considered every’ 
ane Hremen landed at sible chance of failure, and prepared to 


nowt to 


v 
afer Air 


Berlin, and flew to the Bal 
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JuMRERS U5 encine 


TOOT FoR 2 PLOTS 


Tu skp 


MESS, ay “tens oresrdoe | Arve. ar ocamt 
Ee peers nee 
coat WEIGHT LOADED, 6,140 POUNDS 
= THING SPAN 5® feet inches 
ere A Sa 
THONGS I UnWER ENDS ype cy HEIGHT ~ 9 feet Ginches 
Time nons ee pep fllabiaely 


sock Abeonsens <JUNKERS TYPE W33L TRANSATLANTIC AIRPLAN" 


Diagram showing the construction of the ocean conquering Jonkers 


ister shi 

Junkers plane Europa, in which a few 

months ago the German pilots Johann 

Risticr and Cornelius Edzard broke the 

world's endurance flight record; and is 
in every-detail. 


TE to pilot at sie by de i the 
slass-enclosed pilot's cockp 
i n to take tu 


outa peril f uncontrolled 
flight. Befor d the solitary 
Junkers si jotor, a duplicate 


‘the one that humimed for fi 
hours in the Europa, to the tune of 310 
horsepower, An overhanging radiator 
cooled it with water, unlike the air- 
fanned motors of American trans-Atlantic 
planes. 

Behind the pilots, and separated from 
them by a fire wall, were the great tanks 
that carried their precious gasoline—520 
gallons of it, Back there, too, was the 
“eabin and freight compartment,” now 

lap compartment and a 


Baron Rhrenfied von Huenefeld, passenger and 
financial backer of the 


bunk for the third adventurer, for the 
Bremen is a standard Junkers piane, and 
others of its type are used for freight and 
passenger service 

“Many of the modern ships that cruise 
the air would dwarf the Bremen by com- 
parison. Its ‘sturdy, monoplane wings 
measure but fifty-eight feet from tip to 
tip. Aman standing alongside it, on the 
round, could all but touch the top of 
tthe cabin with his fingertips. From pro- 


Coury are oat 


pailler to tail, a tape fine would barely 
ead thirty-five fect. ‘That was the 
mac sped over the Atlantic 
ata normal cruising speed of nearly 
‘hundred miles an hour—which could 
be increased to 115 miles on oceasion, 
‘not reckoning, of course, upon adverse 


headwinds that would slow it dow 
Low-set wings combine with the corru- 
gated metal sheathing of the fuselage to 
give the Bremen a distinctive appearance. 
Seen from the side, it looks humpbacked 
‘cabin beneath which, it would seem, 
wings. have been ‘added ax an after: 
thought. Unusual, too, is the land 
ear; 0 much so that it seriously worries 
Trine to the takeoff in Heland, and 
caused them to stand by with axes 
ee sstnguniucs to psc the fc tron 
fire in case the gear should crample under 
the plane's loaded weight of more than 
two tous and the gasol 
break. 

“To keep the airmen on their course, a 
new pneumatic “telecompass,” @ sort of 
mechanical pilot, was designed for the 
Bremen. With this to guide them, and 
the knowledge that their gasoline supply 


tanks should 


llons 
ren the air, the 
were prepared for their su- 
prene attempt to reach the shores of 
America. 

Weather conditions are almost al- 


flight. ope to 
usually face hazardous odds 
at eighty per cent greater than are 
encountered in the west-to-east flight. 
Headwinds and freezing fogs 

clouds laden with sleet and ice that 
form a heavy coat on the win 
hese are the great menaces that the 
flyers from Europe must always mee 
These two hazards have brought di 
aster to every airman who made the at 
tempt before the Bremen succeeded, 

ids are almost al 
vs out of ten~—-blowing 
east—straight, in the face 
of the European fivers. The greatest 
danger of all is in the freezing fogs and 
ice-laden clouds off the consts of Nova 
Scotia, Newfoundland and Labrador. 
‘These ice laden clouds can so weight 
plane as to force it from the air in 15 
minutes, 


HE coasts of Newfoundland and 

Labrador have been the graveyard, 
perhaps, ofall the flyers who preceded the 
Bremen's brave crew. The Weather 
Bureau foresaw overcast skies with rain 
around Nova Scotia, aud winds of gale 
velocity off the Grand Banks, at a re- 
ception committee for the German plane, 
‘These adverse conditions the Bremen met 
and conquered—but they were lucky to 
‘escape the ice clouds. The fog and the 
dood held only rain when they met 
them! 
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HOUDINI of the Desert 


TL. men wriggled their way along 


the ground, stirring up a thin fog of white 
dust as they dug with elbows’ and heels to push themselves 
toward a low ridge just ahead. A naked sun scorched their 
backs. Leafless branches of thorn tree and dom palm by which 
they paused gave no shade. “Across the cloudless sky a vulture 
wheeled. 


In British East Africa, above the Kaisoot Desert, a vulture 
means death—some creature has died or is about to die. 

eof the crawling men was nearly twice the size of the other. 
He was above six feet and broad in comparison. His sweat- 
soaked shirt revealed heavy muscles underneath. Twenty years 
of African travel, and more than twice that number of hair- 
raising escapes from death, had settled his clear features into an 
angular evenness. ‘This was Marvin Thompson, noted American 


Face to Face with Savage Elephants; 
4 A Thrilling Story of 


African Wilds 


Yrican explore 


By FRED GRAVES 
Mlastrated by B. J. Rosenmeyer 


sph ste act Ati an 
“There they are now,’ suddenly whispered, and nodded 
re ee ener, 
bhi css sccearicsaes 
bled ae shaded ae from the glaring sun. 


and savage beasts in the 
But Marvin Thompson laid hand on the rif 
But Marvin ‘Thompson laid a restraining hand on the rifle 
Vanderpool was about to bring to bear upon the leading ele- 
phate 
No,” he asid curtly in an undertone 
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‘Thompson nod 
without taking his eyes from 


ANDERPOOL was right when he sad he'd 
this” ‘The fat i 

way out fro 
Baa set to hdr vin hon 
arranging or fay of porters, ces und camel now 
cncamiped five railes in thet rear, Hla hed steamed early at 
thousand miles to Cherbourg, Marseilles, Port Said, M 
bata, before embarking in British East Africa his lavish ea 
meni for thishunt. Then be had uncolored wp the 
Tittle rickety railway to Nairobi where he had met ‘Thompson. 
Now for a fortnight he had struggled across the buruing’ Athi 
Plains, gone to dirty, stinking kitui, thence down to the native 
anyetta at Mutha where the hot level country ie spotted with, 
Ugly Bob-Bab trees and overrun with thorn brush—al for this 
moment when he could shoot a wild African elephant. 

“And now he waa being told he couldn't shoot! 

‘Thompson continued to stare at the elephant leader 

Why can’t I shoot?” whispered the rich man angrily. 

‘Thompson did not turn. He held his heavy «470 el 
at “ready,” safety catch open and sights eet point-blank 
“theca i they charge we're goers.” 

Vanderpool looked Jongingly from his own rifle to the ele- 
plant then a the bond back and tick shoulder of the srat 
ter’ who he had paid to guide him to this vantage point. 
Va ‘was not afraid of the elephants. This: was he- 
aise he did not realize, a8 Thompson knew, that if the herd 
‘charged there was no retreat, no trce to climb, no defense. He 
did not know it-was inconceivable that all twenty elephants 
could be stopped even with two rifles. Each animal would 
fave, to be hit in his small brain to drop ‘him. Vanderpoo! 
‘wasi't afraid, simply because he didn’t know any better. 

Th little mincing steps the mammoth bull came on. Gradually 
the distance between im and the white men lowed to a hundred 
feet, fifty fect, thirty. In anger his huge elephant ears spread 
tensely fanwise to atch the slightest sound. “His waving trunk 
trained outward to gather a telltale scent. Fury 
the curious rhythuie swaying of his prodigious body. 


(THOMPSON lay fronen. Vanderpool now impremed by the 
enraged black giant towering almost over them, y 
lent ad unmoving.- Occasionally his fingers twitched at his 
gun trigger. But he made no motion to shoot. 

"The same vulture overhead circled lazily watching the scene— 
waiting. 

‘Marvin ‘Thompson's thoughts were on his friend Lindsay who 
had been killed the year before by this very herd. Lindsay had 
shot with odds against him, just as the odds were now against 
these two; failed to kill his elephant; had been trampled horribly 
before his gunbearers could rescue him. Then there was Thorpe, 
who had been picked up bodily in a tusker’s trunk and thrown 
‘against a tree trunk twice before the furious elephant saw fit to 


it gun 
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‘A score of huge blac form emer 
fom the trunk, "Thorpe tlds 
tevtraning hand on Vanderpool 


kneel upon him and squeeze out the last bit of breath the dying 
‘man's crushed lungs contained. 

‘Al the world, even Vanderpoo!, knew Carl Akeley had been 
‘set upon from behind by an elephant; had swung himself between 
the big fellow’s tusks and miraculously lived to tell the tale, 
‘Though the beast had thrust downward, Alcley"s body lucky 
lay between the ivory prongs. Hard earth or rock saved him, 

‘Now, at thirty feet, the bull stopped stock still, The 
other elephants stamped angrily in his rear. Slowly Thompson 
raised his rifle. If he must shoot, he must. Vanderpool raised 
his gun, happily unaware of the terrible peril before ihm. Every 
fiber of him yearned to pull the trigger. 


HEN, as if by an act of Providence, disorder broke out in 
bite, rea of the her. Perhaps a youngster stepped on the 
of an old one: or a crowding female unwittingly nud 

ef he kritahle notars A Tom Snot beck the ened cies 

ofa moment before. Instantly the big bull turned and trum 

pet ly. With a single long stride he reached the nearest 

it bebind him and butted him heavily with his head At 

this the whole herd began screeching and blowing, roaring and 
‘stamping, pushing this way and that. 

‘Thompson sprang half-crouching to his feet. “Quick! We'll 

‘get out while we have a chance!” 


Running low, he led the way back through the bruh. Vs 
Aezpool, blowing hard and streaming sweat, followed hin, 


ted_when ‘Thompson let him catch up. 
Here we travel half across Arica to get an elephant and 
ated shot when the ine comes” ee - er 

jompaon shrugged, grinning a relict Vanderpool 
understand, “If T'd known they were so close I woulda’ have 
zone up where we did. Heat made "em irritable, ‘That's the 
Feason we got away 20 easly.” 

“Well, what are you going to do now?” 

0 back to camp.” Thompson glanced at his wrist watch. 
“Ina hurry, too, Weleft those black devils six hours ago," 
_Stemonths rom the way T fod,” put in Vanderpool, mop- 
ping his brow, 

"E don't like the way they were whispering around among 
themselves this, morning.” continued ‘Thompson, -""Anvwe 
‘we'll get out early tomorrow and run a line of beaters to break 
up the herd. ‘Then you can get your tusker.” 


“Hope so.” snapped Vanderpool. 
He felt keenly he had been cheated, 
“Five thousund dollars to look at an 
elephant! Phew! “T'ean do that in 
New York for a five-cent subway ride 
to the Bronx Zoo.” 

Suddenly he looked up. ‘Then he 

cdead in his tracks. 


Vanderpoa! seled kis lee Th 


Tm 
going to shoot him," he announced. 


WOULDN'T, Just. means that 
the natives ‘have killed  some- 
thing in camp; or that something is 


Mutterit 
‘weapon an “plodded stolie 
his companion. 

‘Their way led across an ancient 
aterop of lava, ‘The raw cinder mass 
thrust up out of the dry desert like a 
crusted spot of diseased earth's sur- 


Tesla 


on after 


face, Tt was gray-black, baking-hot 
with the sun and gnarled with the 
original fire that had forced it through 
the desert floor.. This mass was a 


Awuarter of a mile in diameter. ‘To go 
around meant a much longer walk 
back to camp. Without discussion 


the white men chowe to cut eer 
the rutted space, 
Halfway across, Vat 
ing, slipped. Hix booted foot ea et 
in‘ clnder crack and twisted. 
‘grunted with pain and sat down, 
“Nice trick that,” he observed, 
feeling of the ankle. 
“Thompson ran the sweat off his 
wet brow with a dusty finger before 
plying. “Bad?” he asked. 


ranted, 
Weakness. Broke jt yeary apo when 
i *tho el aka Nl 
opeon Too across 
reaganeen lain toward the camy 
sin den ite deprenion in 
ity. Tt was too far to shout. Pe. 
hap on af the hae would ro 
tall wee thom. Unleely though ‘The mative la mot an energetic 
foul when out of sight of is white master. Lucky if the devils 
roperly made eamp by this ti 
Got'to do something. “Sorry,” murmured Vanderpool. 


'T WAS true, ‘The heat was beginning to “get” the older 
man. ‘Two swigs at the tepid water in his canteen only 
seemed to accentuate his thirst and his nervousness. 
‘Overhead still circled the vulture, meaning death. 
Hee did the only thing he could dos 
iy short stages carried, balf dragged man 
back. ‘The extra effort in the merciless sun cost him much 
strength. But within his powerful heart and deep lungs lay a 
reservoir of energy equal to that of two average human 
de Deptt eon a whien Key thn emi aot a opens 
Sureiesar tecer We samasel & clap ot ams pales Sat 
because there might be a water seepage in the sand if the men 
dug deep enough. Thompson seemed to listen as he paused 
for rest. 
bya though head sharply “Yow athe 
a thought, 2 “You sit here. 
is inetd cote ot Ay Youle Gar woe Deeg the comes 
into ight." Abruptly he ‘as if stunned by what he saw. 
“Come on, let's get in, Vi behind him. 
‘Thompson almost ran back to his man. With slight ceremony 
he dragged Vanderpool to his feet. 


Sune, 1928 
he snapped out. “Those 
devils have deserted us! 
velped Vanderpool. 
Looks that way. Not one 


re after water.’ 
camels and donkeys are gone, too. 


svbe the 


Lage heck tothe lat hole. And easly 
‘enough for three days’ hunting here.” 


|. He looked very 
“No reason that Lknow of. This gang are 
like children, “But they don’t desert 

in the middle of a desert. It's 
ot lke them. “Anyway, they'd be too 
Frightened — 

‘The big hunter broke off with a queer 
‘gasp as he rounded the 
corner of the main tent 
that had een left stand 
ing. His grip on Vander- 
pool relased. His 
Keomrd upon, & huddled 

figure propped against the 
‘thorn tree 
‘the tent was 


si 
tinder whic 
pitched, 


pon, tas appar 
wee ay 
‘Tt was a native; dead, to 
judge by the complete im. 
ity of Ha” tated 
limbs and contorted fea- 
tures, But even as they 
looked a low moan came 
from the parted lips of the 
wretch and @ slight con 
vulsion ran through his 
fam 


Despite his injury, Van- 
dlerpool started. forward 
in an impulse to aid. the 
stricken man. But 
‘Thompson seized him with 

arip of iron, 

For God's sake, don’t 
touch him!" 


In irritation Vanderpool yanked his arm to free it. But 
his stronger companion did not loose his hold. 
“You fool! Have you never heard of Ghandu fever?” eried 


Mat viatent donne 

known to man. At least so Gregg, the medico at Nairobi, tells. 

= ‘See that fellow’s chest?” 
enn, ee 
“Those gray patches are the first stage. Rapidly they turn 


rite Sle In a few hours the flesh, 


‘A sigh of despair escaped Feeling the other's 
igtp on ice aces hala wnt eals, hase walng 
do?” he asked. 


UT Thompson was already in action. First he ran to the 
top of a slight rise behind the tent and scanned the desert 
‘with his glasses. “Once his ‘some time on a quarter 
that was nearly dite west. But the faint dust cloud he 


he saw, might or irred up by a motley 
~y titi fm igre, sen el 
Seaton aoe 


“Overhead still wheeled the vulture. But the bird of death 
was lower now and gliding gently with neck out-craned as if 


ing to alight. 
He returned to the tent, giving the dying native a wie berth. 
Quickly he gathered up afew items of (Continued on page 130) 
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Stories the Camera Tells 


A Seagoing Auto 


Wright Airplane Her is she ft machine 
Shown in London S:sace Museum, London, by Orville Wright 


Edison on Job Toe"Winr’ examine spcinent ni Mia 
‘Testing Rubber ta'uit is the Deceaber ine of thn mop 


ot 
Billtonsethomes 
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President Coots 

ge reaching fa 

single speech 

ation full of wet ‘hore voters than 
‘et enter 


Radio Brings Politics 
Into Your Home 


By Eart REEVES 


HIIS year radio will let a Presi 
‘dent, ‘There is eminent authority 
for that statement. 
anata Coole belive ratio 
large measure responsible for his 
popularity: and the White House view 
that if radio ean popularize a President 
it ean elect one, 
John W, Davis looks upon radio as one 
of the decisive factors four years ago. 
General James G, Harbord—a, radio 
authority who knows his political Ws 
n—makes the flat declaration. wi 
Hick this article opens. 
yond a doubt the most important 
litical event of the last four years has 
n the development of radio and the 
“Tis ous nelly comprcensive radi 
in 1924 a com ive radio 
campaign was impossible. Broadeastis 
ations were scattered and without cen: 
tral organization for program purposes. 
Receiving sets were fewer and. such 
speeches as were broadcast frequently 
hit only the ear of an experimenter in 
his workshop, entirely missing most of 
the voters. 


UT now the radio set has been 
‘brought into the living room, ac- 
cepted by the women; and the radio 
chain has been perfected. You can link 
‘up three big radio networks today. and 
Broadcast. af once through sisty of the 
Biggest stations, If you are important 
eh or deve ao our oe ll 
resciine ty ae 
million homes. It is even possible, with 
Intersting enough material nad with the 
cere eats between $20,000 and 
0000 keep this colossal radio eat 
cocked in your direction for an hour at a 
time, 
‘Four years ago the attempts at political 


X ONE. chain are stations in New 
York City, 


§i, and Chicago, oe tie! cp are 
stations in Boston, 
Ss arate teat 
trot, Cincinnati, vel 

of these chains new Tinks ean be added, 
stations in nineteen more cities, Charlotte, 
Atlanta, Memphis, Nashville, Louiswill 
St. Louis, Minneapolis, Milwaukee. Dav- 


‘A third group has stations in Boston, 
Providence, Syracuse, Buffalo, Philadel” 
phia, Pittsburgh, Akron, Columbus, Ci 
cinnati, Detroit, Chicago, St. Louis, Fort 
Wayne, Council Bluffs, Kansas City. and 
Baltimore. 

Behind these chains what political 
audiences wait? 

‘Stunt broadcasts, in which the chains 


were used simultaneously, have re- 
sulted in claims that 7,000,000 radio sets 
‘and_ 85,000,000 listeners were reached. 
But the big commercial stations prefer 
to use a base figure of 6,000,000 sets; and. 
to take into account the fact that, al- 
though theoretically all sets are in ran 
and the whole nation “covered” by 
networks, actually this ix not quite true, 
and certainly not in all weathers. It 
seems fair to say, however, that there are 

within range of the sixty chained stations 
5,000,000 “sets, a probable 10,000,000 
toters. By radio networks you have a 
chance of taking a political argument to 
them in their homes. 


OOSEVELT lives in our memories as 
‘our most strenuous campai 

standing quietly in the White House, 

Coolidge probably has spoken directly to, 

more persons than “T. addressed 

in all his active and joyous campaigning 

career. Ido not know how many were 


ity” of Jame 
a ident in 1920, 
was figured at a million and a half 
listeners. At that rate he would have to 
campaign through a quarter of a century 
fo met from th rostram and tain ple 
form the equivalent of a 
radio audience. 

‘The “unchained” stations and their 
individual audiences are still 
being sone six hundred in number; but 
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‘8 great many—such as stations operated 
by colleges, commercial houses, and many 
even by newspapers—are not o 


portant 
priced programs on the cireuits has given 
the "chained station the greater number 
of “constant listeners 

What, specifically, will this vast new 
publicity vehicle do in the impending 
campaign? ‘The detail cannot yet be 
‘charted, but its outlines are visible, espe- 

ly to such careful observers ax M. HL 
Aylesworth, president of the National 
Broadcasting Company, which controls 
two of the three radio chains. His 
‘company plans, he tells me, to offer 
facilities to all the national comm 
tees, seeking to find in eodperatic 
with them some e 

He expects 

radio political meetings to a 
nparatively small number, believ- 
ing that to be effective they must not 
be too frequent. 


E SI 
deny sis Uh. these meets be 
lesigned as radio meetings only, 
probably broadcast from our studi 
6 possibly from the home of the ean 
date, without any visible audience. 
‘Aylesworth may recommend as he 
likes, but a Speakers’ Bureau headed 
by men well schooled in rally politics 
is likely to give us entertainments 


‘hor atl 
Biivard Hsing, end ot soother 
chain, points out that the band is 
likely to be used as the classic “frame” 
fort Precdouta eandidate, ‘The bend, 
Ec baloven, wil tae is plsce on the at 
‘as successor to the torchlight procession, 
the drum corps, the Grand Army or the 
roy wollen the bunting and tae ban 
ners of ear politcal rat 

pork caching be contend, wil have 
tobe unemotional, tightly reasoned, sim 


direct in 
The use 


ple and 
wording. 


trunk 
thos. 
ral Hn 
contention that radio will elect 
the next President as follows 
“Though Coolidge has heen a 
Presideut of few words, millions 
of people are familiar with his 
voice and have first-hand opinions of the 
Policies for which he stands. No little 
share of his great popularity is due to 
radio. Thisleeson will not be last on the Pres 
‘dential candidates in the nezt campaign. 


The Radio Stump at 
Your Fireside Should— 
Increase the “silent vote.” 


2. Compel facts and reasoning in- 
stead of oratorical flag-waving. 

3. Give people a wider understanding 
of concrete governmental problems. 

4. Increase the women's vote. 


5. Develop new campaign leaders 


7. AND, by enabling speakers to talk 
direetly to millions, 


Virtually all of Coolidge’s speeches 
have been broadcast. He has reached 
more people with his voice than any other 
man in history. Several of his addresses 
have been relayed abroad and rebroad- 
cast there. Letters pour in by the hun- 
dreds to each station in the hookup after 
each address. 

“White House attaches are convinced 


23 


that the Pre 


nnt’s appeal to voters the 
night bel Tast election brougit out 
many Pes suaaie ven! 
have stayed at home,” says a statement 
that comes to me from the White House, 
“They further think that the most of 
these votes went to the man whe did nat 
If campaigners of 1928 believe that. 
last statement, we may look for a new 
type of campaigning this year. ‘The Na- 
tional Democratic Committee—that is to 
say, the organization holding over from 
the last. campaign—olfers this pre- 


diction. 
Radio will be used quite ex. 
tensively, Service wi 


ought for e 


broadcast; 
gasions when the ean. 
didate for Presi 

to speak there will be 
extensive! the 


over local stations.” 
Each national com- 
mittee will have in its 
Speakers’ Bureau a. 
wn who is in fact if 
in tithe « radio cam- 
pion manager, He wil 
th 


he largest, pos- 
ilences." He 
will face a gigantic ji 
saw puzzle also in'planning use of single 
stations for purposes of gaining “acc 
in doubtful districts, Somehow, he will 
have to tum on different types of ar. 
gument in different districts, necording 
to the sentiments of the auditors. 
‘The most positive forecast T have 
obtained came from Joseph R. Me- 
charge of the radio-speaker 
n the Republican Speakers’ 
1 four years ago, 
the Presidential campaigt 


be utilized, as wll as smaller stations 
not in chains. 'No opportunity to use 
broadcasting should be passed up. 
for hours, we should use all 
the time we have the money to buy; 
but not more than fifteen minutes at 
once, except perhaps for a few broad- 
‘casts by the eandidates for President 
and Viee President. 
“Radio has changed eampai 
It gives a better chance to the com: 
mon sense type of individual who is 
not an orat 
Tt was Senator Dill, author of the 
radio bill, who directed my attention to 
the most intensive use of radio in a po- 
litical fight in history, the recent mayor- 
alty battle in San Francisco. ‘Thousands 
‘who had neverattended a political meetit 
were drawn in through the radio appeal. 
Talking directly to a family at home, un- 


affected by the ballyhoo of the mass 
meeting, the candidate had to appeal on 
his merits or not at al 


‘And as San Francisco was, so the na- 
tion will be this Presidential year. 
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Putting the Karth on the Scales 


With Apparatus Only 3 Feet Tall, Physicist in an 
Underground Cave Measures the Pull of Gravity 


By EDWIN KETCHUM 


proving precision instruments, have 
Approached nearer and nearer to an 
faccurate measurement, and Ggures 
have been revised accordingly. 
Doctor Heyl tackles the problem 
first by’ placing, side by side, two 
small objects which ean be handled 
readily, and measuring the gravita- 
Gonal "attraction between the 
‘Then be plies the result propor. 
tionately to larger bodies, such as 
the earth. 
"Moat of us, if we think of gravit 


laboratory-cave, thirty- 
ait a Dr. 
Paul R. Heyl, a physicist 0 
the U, 8 Bureau of Stand 


ibe bas: Sa ybera 
this modern Atlas has figura- 
tively placed the mass of 

our globe on delicate 
scales. His last figures, 
announced about a year 
‘ago, gnve its weight ax 6,- 
‘502, 000,.000,000,000,000, 

(000 tons—a figure so enor- 
‘mous that it is beyond the 
rasp of most of us: s0 
fact, that i 
people were suddenly 

. the change in weight 
detected. Now, with more 
‘apparatus, he is’ busy rey 


‘a matter of 
tion operates in 


ra 

all directions. 
ETWEEN the pen 
‘on your desk there is a constant 


I.” All the objects in 
iat one anoth 


ke sianding on x 
in diameter, should be an the walls might 


body at its surface, 4.000 miles distant re 
from its center?” And hefinds the answer probably would fly clear off its course 
to this question by first measuring the some more massive heavenly body. 
Value of the force of attraction—a more massive the object, the greater 
power of attract 
HITS law, you recall, states that every fone across the street pull at each other 
Sortele cl mation be tee waivers Hie oon ofizrwsietion be thn meet: ‘ick’ fo of law Seon ny pons: 
sttrcted toward every, other, particle vital, yet most mysterious, force in the When you step onthe sales ad nd that 
With a force varying directly as the prod- se. It holds the stars in place you weigh, say, 150 pounds, you 
niet of their masses and heavens, and it ieee ‘simply measuring the earth's attraction 
ersely as the square of for your body. If the earth were three 
the distance between courme, "Wiehoet i Uincsarmanive ait in, pou would weigl 
them. In other so ‘we and our possessions three times as much. 
the force of gravitat would fly off helter- To obtain the greatest accuracy, Dr. 
acting between two bod- skelter through space. Heyl does his “weighing” in a small room 
ies depends on two fac- Ttis the only known beneath theearth's surface. ‘This not only 
tors-their distance force “which is abso; assures the constant temperature neces 
apart and their mass or lutely unel sary for the use of delicate instruments, 
treights Terms follow, SeiceneetbeEihed bel pevacts ts yout 
‘or obstructed. Elec- lations by the gravitational attraction of 
fresey cus be bits! sorta shject osha exiomcbio and 
by insulation, light can people. 
be excluded by any If you should visit this underground 


‘Your house and the 


value of this force, the 


mass of oneof the bodies, 


and the distance between 
the two, then we ean cal- ‘opaque substance; but laboratory, you would be surprised to find 
ulate the mass of the nothing has ever been that “his earth-weighing “scale” is 
other body. found that will shut apparatus only about three feet tall 


This is exactly how 
Dr. Heyl calculates the 
mass of the earth, He 
‘asks the question: “How 
much mass must the 
earth have to exert the 
does upon 


‘out gravitation. New- consists of an instrument known as a 
ton, while defining tion balance,” which measures the gravi- 
universal law of its op- tational attraction between little glass 
ration, never found balls weighing about two ounces each and 
way to measure 

Within the last cent 
or so, scientists, im- 
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A Great Dream Opens an Empire 


JHE Story of David Moffat, 
Last of America’s Railroad 
Pioneers, Whose Daring 
\ = Spirit Pierces the Rockies to 


Aas Area Large as France 


By HOMER DYE, Jr. 


rove aiewnaamee's |S 


3 eno FA 


Diagrammatic drawing of the Moffat Tunnel, straight through the Coa: 
‘inental Divide, cutting off 23 miles of circuitous talltond climbing > 


W weeks ago, officials 
Colorado and 


the mount 


camps that sprang 
‘mining properties, 
hhim back gold and silver ore. 
wee the first. in Denver to feel t 
reat gold discov 
<= away. He saw Gregory, 
Leadville, Aspen, Creede, 
Creek: cc of 
boom and die 


Rocky Mi 
Tt was an event worthy of 


colleagues often called iat © 
visionary. ‘Time and again, when others 
Tiiculedhin-proporalt to" extend. ‘new 
railway lines into pew mining regions, he 
replied, “I'll build it myself.” 


Tt marked the culmination of 
ane ofthe mightiest engineering 


D he did. ‘Those words became 
fas ‘Men learned not to laugh 
‘at Moffat's visions, 

tulltt one mighty obstacle to Denver's 
future remained a perpetual and baffling 
challenge to Moffat's pioneering spirit. 
Tt was the rocky wall of mountains 
stretching across Colorado from north to 
south—the Continental Div 


'$18,000,000 labor, men 
id machinery pierced the solid 
of lofty James Peak. 


precious metals, greater in area 
than all of France. 


asc 
shortened travel across the conti- 
nent by 180 miles. 
But beyond all, it fuldlled the ; 
‘Western rs af 
der of indomitable portal of the Motat Tunnel, $18, 
eit, who spent his fort Sonoo0 vision of the lat rent rarond 
‘he beck of his life t Sider, eloed ‘any shee hi death 
dream come true. ‘The man 
Halliday Moffat. ‘The story ‘The stationery store 
of his. struggles. against overwhelming prospered. Moffat was a 
odds, of his superb triumphs and his tragic likable youth and his 
defeats, is one of the most stirring chap- energy was untiring. In 
ters in the history of American conquest. ten years he became presi- 
Te was back in 1860 that David Moffat, dent of Denver's “First 
a lanky youth of twenty, arrived in the National Bank. In five 
little town of Denver to seek his fortune. more he was elected presi- 
Born in Orange County, New York, he dent of the Denver & Mio 
had started at the age of twelve as a Grande Railroad. He had 
messenger in a New York City bank and become a financial power. 
risen to be assistant teller at sixteen, and To build up his bank. 
cashier of a bank in Omaha at seventeen, Moffat undertook to build 
‘Then, moving to St. Joseph, Mo., he and up Denver, reaching out 


% 


lay a great untouched Iand of natural 
treasure. 

‘Other men accepted the barrier as in- 
‘surmountable.  Westward-moving wagon 
trains of the early days had veered north- 
ward through Wroming or southward 
through New Mexico, for a way around. 
Railway builders later had followed the 
same trails, And there stood Denver, 
hhundred miles removed from. transco 
tinental rainy arteries tothe north ans 
out 

There was one partial remedy. ancl 
‘Moffat took it. With John Evans, 1 
first Governor of Colorado Territory, he 
built a branch line connecting Denver 

ith the Union Pacific at, Cheyenne 
'y0., 100 miles to the north, But the 
wall “of the Continental Divide still 
challenged, 

Tt was a quarter of a century ago that 
Moffat, standing on a street in Denver 

looking, toward the setti 


ineers 
ler, laid it across a 


ap. 


ENTLEMEN,” he exclaimed, 

‘a straight line is the shortest 
ice between two points. Tam 
along the ine 


but present, we can't go 
through, we'll go over!” 
‘There were protest 
Tine across. that, rug 
range? Impossible! Why, the lowest pass 
was more than 12,000 feet above sex 
level! Moffat dismissed the engineers 
and got others. ‘These reported the 
fees and curves pro but they 
had found a pass—at what is now 
Corona—11,600 feet. above sea level. 
“That's 400 feet lower than the other 
said Moffat. “We'll 


A railroad 


‘The result was the Denver and Salt 
Lake Railroad—now the famous Moffat 
rond—famous for its scenic beauty and 
as the line where tourists can get off the 
train in July and throw snowballs. Tt 
never reached the goal to the west, but 
it did seale the mountain wall. Winding 
up and around James Peak and through 
Corona pass, engines struggled with their 
burdens, Fighting the snow represented 


forty-one percent of the operating cost. 
‘And even then the line was impassable 
thirty to sixty days every year. The 
tremendous ‘and curves made it 
impossible to draw long trains. which 
could yield adequate revenue. The line 
itself was a losing venture, but it was the 
erm of a greater venture—the tunnel. 


ERHAPS Moffat foresaw something 
‘of the disappointments and failures 
that would beset him, and that death 
‘would come before his dream could be 
realized. But not once did he falter. Into 
the project he poured his 
fortune of millions. 

When he first went 
East to finance the Moffat 
oad in 1902, men_ won: 
dered why he should al 
tempt to. blaze such 
difficult trail, but his proj 
ect's financial basis was 
sound and powerful mon- 
ey interests promised to 
see him through. 
artis turned to Denver 
= “battle. with the 


nels had to be driven. To 
provide footing, workmen 

to descend precipices 
‘on rope ladders and anchor 
logs to the sides of cliffs. 
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half of the batth 


petition of a rival line, Towns 


es which, had sprung ‘up along 
Cnet 

pected obstacles rose myvteriously to 
Piock the advance of the Moffat project. 
UT Moffat wont ahead, He built his 
Tine into Sulph ngs. More 


money was needed to build down Gore 
Canyon; Aguin he went to New York fr 
aid and was given promises, on. the 
strength of which he gathered’ funds to 


build to Yampa. But when still more 
‘money was needed to go on to Steamboat 
Springs, he was told point-blank that 


Stertain interests” hal threatened to 
withdraw their deposit 
banks” if a penny was i 
Moffat road. In all his life, this was the 
greatest sting of failure Moffat had ever 
felt, and it was delivered when he was 
hing three score years and ten, 
‘day the big Westerner entered the 
‘old Hotel Belmont in New York and had 
a friendly head waiter conduct him to a 
secluded table where he might think out 
his problem alone. In the kindly face of 
the waiter Moffat recognized a fellow 
dreamer. ‘They talked of their ambitions 
‘That was the Westerner's way. 
pector, stage driver, mule "skinner, 
mine laborer, merchant, capitalist—all 
were the same to Moffat, so far as human 
values were concerned, 

“You're right, ssi,” the waiter was 
saying. “But most of us must leave our 
dreams and go on with our work. Me, I 
dream of a ranch in the West—where I 
could be a producer—but, most, of us 
must compromise; I stay here with the 
work I have.” 

“The Westerner rose. 

“Don't compromise, my friend, 
said. “For every dream, backed by will- 
ingness to pay (Continued on page 13 
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Seventeen -Year Locusts Coming 


Insects Which Live Sixteen Years Underground 
And One Above to Visit Ten States This Season 


By A. B. CHAMPLAIN 


ROOD IT of the“ seven- 

teen-year 

periilical cicada, is ex 
niet to mae ita debt 
this year, A coming-out 
of ti dosnt cade 
world has heen predicted for 
this summer by authorities, and 
wwe have been tipped off that 
cicada conventions will be held 
in portions of Connecticut, the 
District of Columbia, Indiana, 
Maryland, Michigan, New Jer- 
sey, New York, North Carolina, 


Virginia, 

Something like thirty broods 
of the so-called seventeen-year 
locust are known int 


and the ey 
‘ances have been tabulated 
the territories occupied by each, 
‘Thus we may predict t 
arance in any area of these 
fethuselahs of 
Tas with us last year, 
expected Brood IL Brood IIT is mid- 
western, centering mainly in Towa, and 
is expected in 1929, Brood X carried on 
in grand style in 1919 over the eastern 
and middle areas, extending southward 
to Georgia and Alabama, and will again 
appear in 1936. Brood XIV, an out- 


standing swarm, last seen in 1923, is due 


Florida. No broods have been found in 
northern New England, except a doubt- 
ful record in Vermont, nor west of the 
‘Mississippi above Towa, 


F COURSE, the “seventeen-year 
rg 


seaboard. ‘The experience of this terri- 
tory in_ 1911 will tell us what to expect in 
1928, Some of us, at least, will remember 
certain dintrits’ where the “locusts 
swarmed at their ‘we approach 
some wooded region we hear the purring 
rattle of their air drums, becoming almost 
fening as we draw nearer. Closer, we 
hear individual sounds that vary from 
the “Pharaoh note”—which the general 
song is called—to the rasping squawk of 
slam, when one ofthe rales fs cistrbed- 
range to relate, onl les can 
ing.” Tt was the ancient Rhodian poet, 
Xenarchoa, who sai 
“Happy the cicadas’ lives, 
“For all have voiceless wives.” 
Why only the males have the sound- 
producing organ, on the underside of 


their abdomens at the base, no 
‘one knows. 

‘After we are accustomed to 
the chatter, other surprises are 
in store for us. ‘Thousands of 
the estore eon tes trunks 
‘on foliage on the ground, 
tach other to find » comfortable 
rch ‘other are” tering 
‘clumsily abou 


Let us look at 


he periodical cicada is not, 
“icnee-high to a grasshopper,” 
but from one and a quarter to 
fone and a half inches in lei 

tis black, banded, and marl 


four shiny transparent 
‘wings look well with their edges 
a network of orange-colored 
eins. | Emblazgned ‘on each 


fag. oo the langintive snd 

this represents the letter “"W 

lar fallacies invest 

San ihe poten of va 

But “seventeen-year locust 

have always worn this emblem, rega 
Jess of human history. 


HEIR working tools are, fist, the 
mouth parts, Dut they eannot ‘bit 
they have no jows, A reddish-<oloed 

‘on, the underside of the 


ied: und to pers tender plant Gane 
‘and suck out the juices. Tt is not thought 
that any great damage is done plants in 
this respect. On the other end, however, 
Mas Irma or eh oueiped kh 
long, curved, apparatus 
See, wi ich ty at a 


toler tripn als, Tats thowe ts 
Seuerone placed in nice vertical rows. 
Naturaly this severe treatment injures 
‘the twigs, many of which break, In 
orchards it often causes the loss of newly 
set. fruit. 


of the ppers, crickets, and 
Foaches, "To be scienifically correct, 
‘weshouid cal the “seventeen-year lo- 
‘cust""—the most famous and popular 
member of the cicada faily by is 
proper name, periodical 
glee ‘op i from 
Jess than one to three or four years. 
ES plenp omens 
underground burrows sixteen years 
in the middle and northern states 
before emerging and. transforming 
into the winged adult stage; while in 
the more southerly states maturity 
is reached in thirteen 
‘TLeceupies chiefly the more 
densely settled areas of the Atlantic 


WWHEN men now eligible to vote were 
four-year-stl babes, some tnnects 
oid ere by ‘Mr, Chammpla 
cies ie je. Champlain, 
Stite Entomologist of Peaneyivania. 
in hundreds of places, thousande of 
Inseots will coun roms the ground at 
nearly the samme time. ‘Why dide’t they 
conse lest epring? Or wait until next 
Flowers are brought out by 
eal of waren weathers Bat als 
ings, all slike; have paseed over 
ied insect 
What ts the mysterious, infallible 
slarmcclock Nature planted with those 
seventeen veare ago? 
wokmeee 


[t would like 


About the middle of June the eas 


developed for trench 
‘work, and as time goes on they attain 

4 depth of twelve to eighteen inches 
they while away their child- 


POPULAR SCIENCE MONTHLY 


Sune, 1928 


DICK BYRD— Adventurer 


A Real Modern Romance, More Thrilling Than 
Fiction—In This Chapter: The Boy Who Dared 


ning of July, 1002, 


N Ahot 
Dick Byrd, age twelve, stood 
before his mother, his delicate 
narrow. face showing pale 


through its boyish freckles. 
“Hut 1 have. to go, mother,” he 
said in a low voice. 
Mrs, Byrd glanced at the letter in 
her 0 hide the tears in her eyes. 
‘The letter was from a friend of the 


Bye fa who had 
written asking if Dick could visit him 
in the Philip 

“But, you can’t go alone,” she 
objected. 


Yet she knew the futility of her pro- 
test. For there before her stood the 
‘embodiment of five cent 


upon which his 
to come roaring from the skies to the 
coast of France. 
hher was the reincarnation 
William Byrd. who had 
found England too small for him in 1671 
‘and had burst the fetters of social con- 
vention by ferrying his family to the new 
‘had added to the 


‘Well might Mrs. Byrd weep in despair 
at the ruthlessness of birth as well as 
|. For in young Dick's thin lips, 
sharp eyes, and sharper mind were the 
conglomerate lips and eyes and minds of 
f score of enterprising Byrds to whom 
time and distance, ment and money, were 
hut trifling factors to be juggled to suit 
their vaulting fancy: Colonel Williaa 
Byrd II, who had founded the city of 
Richmond: Francis Byrd. ‘who 
had won his fame at Tripoli; John Byrd, 


By Frrzuuci GREE 


F YOU know the call of the 
open road, the lure of adven- 


ture, you won't want to miss a 
single installment of this absorb- 
ing biography. Here a lifelong 
friend and fellow Naval Officer 


reveals the real Commander Byrd. 
We follow him through perils and 
amazing conquests. We learn to 
know and love the slim arrow of 
a lad, in whose yeins ran the 
rit of voyagers of old, and who 
shot through barriers of the w 
known to gain the heights of 
world renown.—The Editor. 


in the heat of battle had given hi 
his country in, the War of 181 
‘seafarers, builders of empire, al 


All ight, my bos,” suddenly sxid the 
|. bravely smiling through 
;ped him to her breast as she 
must do again this summer when he sails 
away for the cruel Antareti 
“That same month the twelve-year-old 
adventurer set forth, to make the journey 
ila unaccompanied, 


stowed a. spare set of underwear, two 
Sunday ties, a jackknife, and a ball of 
string. 

“Thad a sort of feling the train or ship 
right break down,” laughed Byrd as he 
recalled this boyish whim. 

‘The ship nearly did break down. He 
boarded fey ‘at San Francisco. On the 
twenty-third day out the sky became 
darkly overcast. A heavy ground swell 


aused er to roll deeply andy 


young Dick Byrd's first 
with the respect brave men 
eal storm at sea. 

‘The typhoon arrived at midnight. 
Came a machine-gun rattle of rain 
across the deck, followed by a sharp 
gust of wind like that in the wake of 
4 great gun's discharge. ‘Then with 
full force the tempest broke. 

‘At dawn the ship was leaping like 
‘a crazy thing. Howl of the gale forced 
ten to roar to make their voices 

“Fore hatches tight?” boomed the 
tin to his watch ofcer on the bride. 


old seafarer peered forward 
zh an open port on the lee of the 
ine, his eyes narrowed ag 
purple spray 


HEN what's that?” he su 
roared, and pointed to a 
something huddled near the port chains 
above which green seas menacingly 
towered each time the ship rolled. 

‘Two powerful seamen worked their way 
forward over the wet and rolling decks to 
investigate the blot,” which might have 
been a valuable hatch-cover or the like. 

“The blot turned out to be the huddled, 
wiry’ young body of the ship's twelv 
Year-old passenger from Richmond, 
inia, listed as HE. Byrd, J 

“Wanted to see the storm,” was the 


“tf eat whch ie i Sp 
mm hearing which, the old skipper 
oct ao ous eed decd te 
fevward to “lock the young lunatic in his 


“performer” was getting his first lesson. 
WN THE second morning after Byrd's 


thrust. an official 
aant’s hands and waited while the judge 
ran his eyes over the sheet. 

“Big row down in the province below 

id Judge Carlson to his y 

tor from the States. “Hum. Guess we'll 
go down.” 

‘The battle was over by 
the time the judge and his 


guest reached 


But while of thre: 
American soldiers and a 
valuable Filipino prisoner 


wereridinghome through 
the th 


tongue. 
he ambush was serious, 
though the enemy's num- 
ber 'was small. Without 
hesitating, Dik Byrd took 
iver one. of the 
oved at him and 
cinted it atthe prisoner. 
through 
did not 
wince, ‘The judge, an ole 
soldier of distinction, took 
instant command. Presently a volley 
the Yankees... sere 
a pattering of bare feet 
peted floor of the tropical 
Ove prisoner with a flesh w 


forest. 
ras taken and the cavaleade move 


through the 
his first et 

is part in this brush with 
enemy Dick was commissioned! a deputy 


General Frederick Fu: 
hheard of the incident, 
‘makings of ma 

‘After Manila, Dick went on through 
the Indian Ocean, Sites Canal, and home, 
completely ting the globe. 

ie Battery in New York he was met 
by twenty reporters from big newspapers 
and news services. ‘Twenty-four years 
later, in 1926, the same Dick Byrd re- 
turned from the North Pole and was met 
by some of the same reporters. 

‘At about the time Dick returned from 
his world voyage the paths of the three 
Byrd boys began to diverge. Richard 
Evelyn Byrd, Sr, lawyer, orator and 
Democratic state ‘committeeman, lived 
to see his own sons uphold their country's 
flag, but each in his own particular wi 
‘The father chose his eldest, Harry, to 
earn law, a profession that led the 
Poe ree erat ot Veale 

‘the largest majority in history. 

"Tom, the youngest, also would ave 
followed in Harry's footsteps had not 
the World War intervened. Long months 
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of hardship in the trenches taught this 
Byrd the joy of rich earth and sunshine, 
When he returned he could no lot 
‘endure an office life: so he fell to raising 
spies oni neva gration fern st 

Dick never recovered from his trip 
around the world. Wanderlust, first in 
his blood, then nourished by his boyhood 
voyage. carried him inevitably to the 
sea, thence to the air and to the ends of 
the earth. 

Contrary to biographical tradition, 


ee ——— 


men or startling 


Rather did 
he emerge from a 
gentle shadowy 


pe 
Fiod of devouring’ tales of romance by 
the winter's fie and fying kites or ex- 
a's natural eaves by 
bot udeed, clear guideponts to the boy's 
ature. 
‘Now came the swift inevitable years of 


school, Virginia Military Institute, Uni- 
versity of Virginia, and Annapolis—all 
culminating in the agony of two broken 


legs, one in football and one in the 


BRT een by lesom Byrd was lying 
‘@ foundation for the future. And 
it wasn't all in the classroom, either. 
For he learned the cunning art of bending 
another man to his will by use of fists, 
bared or padded. angered oF cool, as cir 
cumstances demanded. Between wooden 
goalposts he learned the orecious power 


2» 


of groupe plea flr: us, crack 
of the Navy team he learned 

tO direct that effort 

Probably his physical sl found murest 
expression at Annapolis in his gymnasiu 
‘work. ‘The writer remembers him clear 
nearly twenty years ago, a slender agile 
‘youth, more the rapier than the staff. 


ERECALL one Saturday afternoon, 


the announcer. 
‘Out he comes, willowy and erect, 

finely-tempered human steel, A. rippl 

of admiration runs down the gall 

the girls, for a middy famed as a 

“dancer und fabulously hand. 

some; the boys, fora middy 


tates, and already marked 
N asa football player and 
tr 


‘kman of more than 


body ‘out to &. gracelul 
landing on the mat, 

Even then, in midair, he 
must have exhibited some- 
thing of the birdms 
subconscious feet of 

‘As we remember him, he 
couldn't ere 


the spring expand, i 

Dick Byrd who was always 
celambering during drill 
hours to the masthead 
to “spike his hat 
the high roof of 
shipman quarters to 
himself; to, the rink. 
the River Severn’s cliff 


NE final view wo 


had of him the year 
hie graduated—adjutant 
of the midshipman regi- 


ment, exalted to a place 
before a thousand other 
‘blue-clad ramrods— 
reading orders in hie 
ine, clear, ringing voice 
that was’ later to call 
across an iey desert to his 
desperate fellows. 
At sea, an officer in the battleship fleet, 
enlarged upon his knowledge when war 
fare ceased to be a game between teams, 
but was a clash between races. Slipping 
through tropical jungles and  fordiny 
malarial rivers, he. twice helped lead 
American bluejackets in. putting down 
native rebellions, one in the Central 
American country of Nicaragua and one 
in the island of Haiti. 
He began to know the meaning of 


“It's the unexpected crisis.” Pe 

fe the nex crisis.” Peary 
fonce declared to me, “that takes the 
heart out of a man and numbs his 
judgment.” 

Firsthand we know of two of Dick 
Byrd’s lessons along this line, lessons 
that taught the young performer better 
Dalance “and quicker recovery when 


« 


things went suddenly sour and black. 
‘The first was in a battleship’s turret 
which Byrd commanded for a gunnery 
season of two years. 
‘One evening the man-of-war was in the 
region of the trade winds in the Atlantic 


‘Ocean just above the Caribbean Sea. A 
was bowing at the time, though 


hall 
the sky was clear. A West In 
‘cane had passed ‘close aboard the 
before and kicked up a heavy 
‘Now the bigg ship was doing 


‘ATE that night Byrd 

‘was yanked awake by 
‘a quartermaster with a 
feverish message, that the 
shells in his “handling 
room” were adrift, 

This room was directly 
under the turret proper and 
gontained many of the pro- 
jectiles used for drill with 
the great guns 
overhead. 


out rom the eet: 
As Byrd ran forward, a big 
tool chest that had broken adrift lurched 
sidewise in the darkness and crashed 
agninst a bulkhead not si inches behind 
him. 

Outside the door to the handling room 
he paused. From within came the 
thunderous’ pounding of major caliber 
shells being thrown about. At that 
ite a hand fell heavily on his shoulder. 
there, sir!” It was the 
‘Hurt. Can't get him 


in 
mate. 
‘out aceount them shells. 

‘The entrance door was jammed. A 


gunner 


massive loading slug had broken loose 

first and wrecked it. 
dashed back up the ladder and 
to his turret. Like a snake he 
ay down through the 


trunk that led below. ‘Three men fol- 
lowed him, 
{E handling room was dark when 


the rescuers peered into it from the 
turret hatch. ‘Then by a hand light they 
could make’ out a doven black bodies 
plunging to and fro with terrific momen- 
tum whenever the ship rolled. | They 
Jooked like monstrous black rats darting 
about in hopes of escape. The injured man 
had eravled to a beam over- 
head, He could hold on only 
alittle longer; then he must 
fall and be crushed by the 
steel projectiles, 

‘There were plenty of sug- 
gestions about how to ca 
ture the shells and save 
man so close to death. Lasso. 
ing, wedging, shoring and 
hoisting out with falls were 
all spoken of. But Byrd did 
the trick with neatness and 
dispatch. “He passed word 
back to hand down all ham- 
mocks and mattresses close 
fat hand. In ten minutes he 
hd) ingeniously and effec 
tively amot rojec- 
tiles from above! 

‘As there was “live” am- 
munition just on the other 
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side of a thin bulkhead, his action m 
have saved not only one life, but even 
the whole ship with her thousand-odd 
we Te Tics packy Thad Malye tack 
tle party that 
Byrd to think quickly happened off the 
Virginia Capes one ram, dark morning in 
early’ April. His ship. the USS. Dela 


“Tom (eft), Dick (right), and Marry." 


‘crutches after smashing « leg in gym 


tare, was testing plane pon- 
toons in a sea ing 
poh ae eS 

the coast and put an end to 
the tests. As. the pontoon 
sear was being hoisted aboard, 
{© seaman lost his balance and 
fell into the boiling seas 
alongside. 

he ra when happen Man 
the rail, when it over- 
board!” “someone yelled. But Byrd, 
quick-witted, shouted the right words 


0 
* Hold that winch?" 

‘The officer-of-the-deck did the thing 
he was trained to do. He sang out: 
“Away starboard. lifeboat!” Correct 
but futile; for the man in the sea was 
drowning. Moreover, there was no lee 
for the whaleboat on either side of the 
man-of-war. 

‘After that fist shout Byrd was, quiet 


He scarcely moved. nly, 
ee eater areas 
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his shoes. On. the armored counter he 
poised for a dive, As the quarter deck 
steadied at the top of a giant upward 
heave, he went over. 

His thin, wiry body curved out and 
down. Cleanly he slipped through the 
face of a big green wave, and was pres- 
cently out the other side not ten feet from 


‘a got him!” screamed an excited 
sailor from the upper deck, 

‘Byrd had; and neatly he 
hheld the lucky devil until a 
lifeboat coxswain eventually 
hauled the dripping pair 
over his gunwale, 


REE times Byrd 
wed drowning men. 
And his country 


Life Saving Medal. But the 
medal and the achievement 
‘were unimportant compared 
to the practice the young 
ofticer had inj aging 
tough break promptly, act- 
ing on the spur of the mo- 
‘ment, and coming out of the 
jam alive. ‘Those were the 
ws that were to make 

‘competent performer 


hi 
when his big day came, 
In 1916 the doctors de- 


cided that despite 


is fine 


Annapolis gym). w 
fragile to permit hii 
continue on acti 
‘He was retired. 

Retirement, or shift, to 
inactive duty, meant that 
hhe was listed with the 
less cripples. He was a 
ernment pensioner on. 
pend of about 8100 a month: nothing to 
do and plenty of time in which to do, 

‘Then came the war. By medical judg- 
st sabe Lx ton serie. Berd din 
hhe must still serve An avin. 
tor sits down, he reasoned. And he had 
Tong cherished w dream of lying acros the 
Atlantic. 

“No use.” the doctors told him, “you 
‘are not fit for such work.” 

‘The verdict hurt deeply. 


IVE me a chance,” he begged them. 

“The trouble is only a bad ankle, 
Let me have a month of training and I'l 
show you what I ean do.” 

The high ranking naval surgeon blinked. 
Never before had he been talked to like 
this 

Berd was pased conditionally, He was 
put back temporarily on active duty and 

Crdered to the naval ai tation 
at Pensacola, Flori 

Now began a new phase of 
his training, exploratory as well 
fas naval. As were the sh 
and the covered wagon, 
ship and the bark canoe, the 
vehicles of the early explorers, 
s0 today is the plane the one 
swift craft that carries the sci- 


ship could not have been more 


Continued on page 120) 
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Ship Swallows Whole Trains 


By 


ELLSWORTH 


here with one of 
‘rained to receive 


Mosmmotn Seagoing Ferryboat, Strangest Craft Afloat, Carries 
Two Whole Railroad Trains Gulped in by Its Cavernous Jaws 


straight thro 
‘upon the bold ide 
how, a few feet 


8 ago, that plies neross th 
between Denmark and Ge the 
mbodied all 
latest idea 

Both bow and 
the ice at the 
harbors and bot 


‘at Gjedser, 
ite vessel dock. 
hugging of con 
the great hinged 
‘splits open—rises in the air—and 
yawns wide. Out of the black maw pulls 
A locomotive with a load of twenty freight 

While the spectators are still rubbi 
, another train rolls dawn the 
i vanishes into the hull, Ni 
* descends, making once more 

ooking ship with no trace of 
ngine and cars swallowed up inside! 
From either bow or stern it will disgorge 
its cargo upon its return to Warne 
muende, ( 

‘Wh 
roads sought a single vessel to re- 
Place two paddle-wheel ferries then 
tering Desv-Copeahagen tate, 

nt demand was for a vessel 

Hat cowl tabe on ones free cise 
end, "Te often clogged the hachor fete power from olsired bole, aa 
fand made it impossible for ferries cheough the Schwerin with both bow aad stera ows, _0,three dyiamos to supply electric 
to turn around. In order to run through ‘whic tine Tight, beat, and ventilation, 


have rd 


vessel of the sea. 
Double railroad tracks on t) 
deck accommodate twenty European 
passenger cars, or forty fr 
their locomoti ‘addition there are 
dining rooms and sleeping cabins for 
more than a hundred passengers. 
wuld the ship list when but o cd 
is filled with cas is pumped 
from “careening” and tr 
tanks on one side of the hold ine 
to those on the other, until the 
vessel's loaded weight of 3,600 tons 
balanced. 
‘The Schierin's speed is eighteen 
miles an hour. Its 
power battery of two ste 


“The Monster of the Baltic” crowing the sen under 4,400 horsepower of 
seam with a couple of allroad trains besides hundred people a care? 


‘The main dec interior showing the single track becoming double. Trains 
(an enter at either ene! and could pass each other on the Boat if desired 
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GE Flying Hotels Race 
For First Overseas Flight 


against the sun, 
Mthe giant dirigible heads out to 
sea, A hundred people on I 
passenger list, and every cal 
full! 

On the ‘streets below crowds strain 
their eyes and wave their farewells as the 
drone of the motors of the flying hotel 
recedes, 

"The “Queen of the Air” 
cloud. She is gone! Day after tomorrow, 


York to Europe—the fare is 8400. 

‘That is no dream of the far distant 
ie, for within a few months the trans- 

rnger-carrying dirigible should 
rgoing its great test. Two na- 
tions, England and Germany, are racing 
for the glory of sending the first airliner, 
with fourscore or more passengers, across 
the Atlantic to New York. 

"That feat accomplished, the dream of 
‘cruise by air to Europe and back 
approaches actuality. 


ERONAUTICAL authorities agree 
iat when the dream comes true. it 
il be through the development of 
ip. ‘The airplane's capacity 
carrier is necessarily 
limited by its type of construction, its 
fuel requirement, and the vagaries. of 
At a means of transportation 
it isto the dirigible as the speedboat is to 
the ocean liner; or, in the equation of 
‘comfortable travel, as a motorcycle to the 
‘Twentieth Century Limited. 
At this writing it seems likely that the 
British air liner, 2-100, the biggest 


be uni 


By CARL HELM 


ship ever constructed, will be the first to 


ross the Atlantic. ‘The U. S. Post Office 
Department is already looking to the use 
of her facilities.” Comparison with her 
‘aquatic rivals isin order. 

‘She is 709 feet long. forty-nine feet 
longer than the Lor Angeles aud a scant 
fifty feet less than the S. S. Maurctan: 
She is 138 feet in diameter. greater 
thirty-three feet than the width of 
Leviathan or the Majestic, the world's 
laresttcamabips ts 


tons. On her nose. 
she ‘would come 

within eighty- 

three feet of 

tip of the sixty- 

story. Woolworth 
Building. She 

weighs six tons 

‘more than an express locomot 


HE ship has thirty-nine cabins to 
accommodate her 100 passengers. 
A crew of forty mans her. She has» 
‘cruising radius of 4,000 miles and « speed 
‘of eighty-three miles an hour. S 
carry ten tons of baggage, mai 
fecght. ‘echita 
‘As for crossing in comfort. the passen- 
ger scarcely will realize the ship is in 
motion, her builders say. There will be 
no noise of engines, no vibration, and of 
course no “white caps.” The tra 
Atlantic voyager willl need no 
mal-de-mer, nor, for that m 
“toro fist trp. ¥ 
ippose you are on your first trip. You 
and your luggage 
have ‘come up an 


elevator inside the 
towerlike mooring 
mast just outside 
New York. You 
center from the mast 
through a door in 
the bow, and walk 
along a ‘wide com- 
ionway in the 
will of the ship to 
the passengers’ 
Joon, about a third 
of the way back in 
the structure. You 
are inside the great 
ship, but the interi- 
or is flooded with 
sunlight through 
huge plate glass 


‘Astosize andequij 
‘ment, it is exactly 


Tike a first-class steamship cabin for which 
you would pay $250 on a good trans- 
Atlantic liner. Steamer trunks are stowed 
tunder the berths. ‘The lavatory has hot 
and cold running water. Heat is fur- 
nished by electricity. A. porthole looks 
ut through the “view windows" to the 


"The bath, with showers, i just outside 
the cabin. You walk through the lounge, 
Passengers st in elub chairs, chatting, or 
at refreshment tables. You go down the 


Fe nc anionhin 
meoines 

central staircase 

to the dining sa- 


Toon. Stewards 
are ‘setting the 
tables for dinner. 
Accommodations 
are for fit 
fers at a time. ‘There are two long tables 
seating eight persons each; six that seat 
four each, and five that seat two. ‘The 
electric range, with the busy chef, is in 
‘one end of the saloon. 

‘Now out on the promenade deck. It ia 
thirty-six feet long! and seventeen feet 

sides of the passengers’ 

saloon. A broad and strong walk, it ex- 
tends from the sides of the cabins over 
to the huge “view windows.” These are 
ar aan ag ef frye deen 
ward at an angle of forty-five 
Easy chairs and tables are here for thoes 
Sis sould at oud watch ts panoraan 
unfolding below. “At night you will dance 


ished deck to radio music from 
‘New York and London. 
ALF of the cabins are on this deck, 


hhalf on the deck above, We go down 
the last flight of stairs to the crew’ 
cuarters, Here are, the captain's cabin, 
poe een 
‘navigating of 01 

the elevator coxswains, the riggers, the 
fuel tender, the chef, and the stewards. 
‘Their dining room is just below. 


ANCING, Real Beds, and Hot and Cold 
Water Are Among the Luxuries of the 

Great Sky Liners Being Constructed 

for Trans-Atlantic Passenger Service. The 
Trip Will Cost the Traveler $400 and the 
First Flight Is to Be Made in Early Fall 


Down a ladder to the control ear, where 
the helmsman is at the wheel and the 
aptain-commander stands over his in- 

mediately aft is the wire- 
‘radio operator on duty 


ihe and day. 
other gangw 
the keel to the amid 
ne Co to the frei - 

But passengers are not permit 
to wander that far. ‘There is plenty to see 
up above, to be sure! 


‘The, structure housing these three 
decks is slung from the framework of the 
hull. Tt is fifty-three feet wide, thirty-six 
feet fore and aft, and twenty-seven feet 
high. ‘The passengers’ quarters are com- 
pily coctsncl gil te Scene 
proper, and only the control car, set 
coos arate oxpesh ie Panes 
engine cars are 
ofthe stroctue, reinforced with dura: 
lumin at points of greatest stress, is built 
of fireproofed balsa wood and fireproof 
fabric. A tight fabric ceiling keeps gas 
from eseaping down into the passengers’ 
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quarters, and two large, ventilating 
fts provide a constant circulation 
of fresh i 

‘The interior of the great hull re- 
sembles the skeleton of a modern 
‘steel skyscraper with its maze of 
beams and girders and braces. 
Whereas the ‘carl 


Jumin tubing, ten miles of it, re- 
markably light and enormously 
strong. 


er envelope is made of The huge framework of the German LZ-127, being 
Walle yt Dr Hugo Rekener, builder ot 
felon. "This Zeppelin may bet the R100 


A striking diagram “USS SARATOGA» 
Somme weine Goccacncideear (\ 
isnaie ner with  AEWAICANE 


the UB Mawr “Atk(benad FE 
(Seat aiecrt carer LONG,IO8 PEWIDE 
R-100 f 


LooKoUr STATION 
FOR TAKING 
OBSERVATIONS 


SSENGERS) 
ENTRANCE ACER 


225,000 square feet of specially treated _ Specially-made tanks in the rear of the 
fabric. Up in the framework are the ship hold fifty tons of fuel. At the ster 
fifteen mammoth gas envelopes which are the upper and lower rudders, 
bo aaa and lower fins, the two “elevators,” 
tubic feet. 
‘Thesix engines, each of 650-1 
are the Rolls Royee Condor type. There 
are two in each of the three engine cars— 
two abreast on port and starboard of the 
lower frame, and the third further aft, 
slung below the center line. In these cars 
Sal becing the op ent be tg 
ting the ship and for driving 

dynamos. 
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Airmen Again Fight Arctic 


Man Against Man, Nation 
Against Nation, Dirigible 
Against Plane, and the 
Unknown Arctic Against All 


General Umberto Nobile, bullder and navigator 
‘tthe Norge, who constructed a mew and beter 
‘Grigio beat Captain Wilting to the goal 


WO men: to fly this sum- 
Uden gies ape 
gion” of the frozen north, Gero 


for a hazardous race to 
top of the world—to read the secrets C4 
the north polar 
a monoplane, carried the Stars 
. ‘The other, in a dirigible, the 
, to plant on whatever land he 


and By 
Ttalian 
may find. 

‘Captain George HL. Wilkins, veteran of 
two Arctic expeditions, commanded the 

‘and General Umberto Nobile, 
talian aviation expert, designer and 
commander of the dirigible Norge that 
flew over the Pole, his new ship, the last 
‘word in drgible construction, : 

wey, planned to start, from opposite 
sides of the world-—Wilkins from Point 
Barrow, Alaska, northernmost tip of the 
American continent: Nobile from Spitz- 
bergen, almost midway between Green- 
land and Norway. Their announced ob- 
jective was an' unexplored area. 1,000,000 
mniles in extent between Alaska and the 
North Pole aween the plane and 

t is a contest between 

ae eee ans 
Italian fings. But, both could win, each 
without the other knowing it! 

The area which beckoned them is al- 
most a third the size of the United 
States. Either could land and plant his 
flag, claim whatever territory’ his eve 
encompassed, and be hundreds of miles 
from his aerial rival. 

‘Whether land exists in this vast un- 
kknown region has long been a moot ques- 
tion. Arctic legends say it holds. the 
“Lost Continent.” Old mariners say it 


By BURT M. MCCONNELL 


is another Sargasso Sea in which iong- 
missing ships, locked in ‘the ice, sa 
endlessly around the Pole. 
Tt is quite as important to science, 


Dr. Isaiah Bowman, director, of the 
‘American G hhas said, 
to know that land does not exist there as 


to know that it does. The few proofs 
that are offered tend to indicate that 
land in some mass, an archipelago at 
least, does lie in that desolate region, 


F LAND is found it may mean the 

opening of new lanes of commerce, of 

timesaving fights over the top of the 

a system of transpolar air 

travel, The nation possessing such land, 

‘a requisite for polar air bases, would bold 
‘a strategic position. 

In the absence of unquestioned 
scientists have for years studied al ta 
able data relative to 
this mysterious waste, “Ths Bedlage 
however, have been relatively meager. 

‘The late Dr. R. A. Russell, American 
geographer, aitracted attention some 
time ago by offering a table of the tides 
in the Arctic Ocean as proof that a large 
saat of land lay to the north of Alaska, 

‘Vilhjalmur Stefansson on one of 
ventures into the Circle took plot 


center or pole. 


Bole, ‘These “wind pales” are 
usually higher than the surroundi 

tory. a fact which led scientists to 

land may lie “somewhere in the center of 
the ice pack.” 


FASTERS of old Arctic whaling ships 
Mist tothe sprinatine erates of 
the bowhead whale as indicating that at 
Teast an archipelago exists far north of 
Alaska. This whale. which feeds only. in 
‘shallow water, goes north in the spring 


Captain George H. Wilkinn, veteran explorer 


through the Bering Strait and sets a 
course to the eastward of Wrangel Taland, 

‘that point his whereabouts be 
come @ mi until he is seen, weeks: 
later, off west coast of Banks Land, 
900 miles to the east, If no land exists 
in that unexplored region, the old whalers 
ask, where does the bowhead find shallow 
Seti which to fod during hit tong 
Gene and ducks have been seen flying. 
diet orth rom Hn row di 

vommers A few moatha later 
Po fly back with eet Saee ‘They 
must have a feeding ground in some place 
not yet discovered, 

No one will hazard a definite state- 
ment as to thi en ee One 
tes, explorers adzalt is us good us 0n- 
other. will recite the saga of the 

“Lost Continent,” handed down through: 
hundreds of years by the natives of 
repeat the tales of old Arctic 
ski sof a “phantom fleet” of scores 

rie ce wl gripped in the tera 
ie oon to fice the feng 
ination—to challenge the flying explorers 
on their dangerous quest! 

Tt is true that the Norge cut swath 
100 miles wide across this unknown region 
when she flew over the Pole from “ond 
bergen to Point Barrow two 
aad that hex looky sighted no. land: 
But the dirigible flew in a dense foe that: 
tll but obscured the vision. On the other 
and, Commodore Robert, Peary, after 
his discovery of the North Pole in 1909, 
declared the (Continued on page 137) 


Huge New Super-Locomotives 


Three-Power “Iron Horses” 


of Electricity and Incredible 


Steam Pressure Make Giants of a Few Years Ago Look Like Toys 


By GrorGE Lee Down, Jr. 


ECENT tests of a three-power 

locomotive, fist of its "hind, 

emphasize the amazing pr 

that locomotive. designers Rave 
made since their chugging toys of nearly 
a century ago, No throttle does. the 
engineer of this modern “iron horse” 


‘grasp, Instead he closes one of a row of 
tlectric switches and the steel giant glides 
forward and 


ks |. A click of 
of light in the eab—and 
ing its silent power from 
ral instead of from its own 

storage battery. 

"file for locomatives in 1088 reveal 
radical departures. Electric engines like 
this versatile new one built for the New 
York Central Railroad herald a new era 
of smokeless and noisles travel, Steam 

angines bigger than ever before challenge 
them. Meanwhile the Diesel locomotive 
Jooms as a formidable future rival. 

‘The Central's new electric is for service 
in New York freight yards where the 
tracks are as yet only partly electrified. 
Hts huge buttery one of the 
largest ever put in a locomotive, a seven~ 
teetrton affair as heavy as a amall dwel- 
wil drive it where there is no out- 

power. An oil engine and dynamo 
provlie power when the battery’ needs 
recharging. 

‘One of the outstanding novelties—in- 
cidentally, the heaviest locomotive Eu- 
rope has built—is an en- 
sine whose driving wheels 
are not beneath it at all 
Dut, under double tende 
‘atthe front and rear. This 
oddity is built by T. A. 
‘Maffel, of Munich, to 
‘twist its hinged frame over 
the South African Rail- 
‘way, noted for its tortu- 
ous curves. 

'& gasoline engine 
Tike an automobiles where 
you would expect a 

to be, and a sawed-off 

“smokestack” that serves 
as an exhaust pipe, a new 


locomotive recently cre- the word's biggest cectric locomotive —150 fect long. In 
eqotnte curves, hasling 9,000-ton traina, two miles long, oo te Virginian Railway 


‘ated a sensation when ex- 


ei at ‘Los Angeles, Generally gaso- 
line fuel is too expensive, but for short 
ee few cars, where oil is plenti- 
Pieipeleng eet 
fae by Poe xs ‘steam—have 
desea by vere a see 
in great power houses; now are 
RN ply ad 
When the locomotive Horatio Al 
for the Delaware and Hudson Rail. 


greater power a 
the John B. Jercie, with a pressure of 400 

winds, is in use by the same road. 
Meanwhile «locomotive on the German 

te Railways develops pressure of 800 
Pounds, and’ the exhaust iy reused in 
audditional eylinders. Such high pressures 
tomorrow may be the rule. 


largest electric locomotive in the 

T old 8 the mammoth oa the Vir, 
ian ‘allway tha, yanks stringy ot 

Pouderous cool cars ttn Mallens W. 

Va., to the coal docks at Roanoke, Va. 

ree his ee in the front cab, 

their nse ie ng reared 

50 feet away from him, round- 

ing a curve. His locomotive is in three 

stiles etal ons tara pret Vega 

‘on a sharp curve easily. A single engine 


of this type ale atin 
Masha sanity oe bet log. week 
ing 9,000 tons! And on the Cascade 
Mountain route in the state of Washi 
ton, two-piece electric locomotives of 
same general type whisk huge trains up 
terrific grades. Four sections could be 
joined together to make a still greater 
Locomotive. 


‘Another huge locomotive of a novel 
type is the Diesel-electric recently adopt- 
ed for light traffic Y Hewe Chicago and 
Alton Railroad. It Passenger com- 
partments abd | Foon and hauls 
‘one or two standard passenger cars when 
traffic warrants at. apeeds up to 
‘eight miles an hous 

‘Search for new fucls cheaper than coal 
has speeded the development of the 
Diesel engine used here and in other of 
the new locomotives; and many engineers 
sce it as the leading engine of the future, 
‘The Diesel is substantially like the motor 
in your automobile, adapted to use cheap 
oil for fuel instead of gasoline. It is an 
iternal combus engine whose fuel 
explodes ia lndess | Due to the 
terre compression of its fying pistons, 
it Slee . Hil srithout spark 
Diy Such Dice egie i eencraly 
Coupled directly to an electric 
cad'rune neazly of fll spend all oe. 
‘The locomotive can be controlled by a 
switch; there is no need of “shifting 

: ies varying loads, 
# Tn Germany a new ty 
of locomotive has succene 
fally eureed powdecod 
coal, which maybe pre- 
pared from the cheapest 
ete. It pooped 

ning con dist ato 

i fire chamber. 

‘These are a few samples 
of what the locomotive 


‘Liverpool and 
‘Manchester, England, just 
ninety-nine years ago. 


POPULAR SCIENCE MONTHLY 


June, 1928 


Catehine Crooks with a Camera 


‘A $59 note raised to $509. The trick was 
erected when ltr viset ight revealed the 
‘ue amount i nviible ik, an shown below 


{IDE a weary-footed pony 
fray-bearded | mountaineer 

‘through the main street 
af thea Spanish town of San 
Felipe in the leovered foot- 
hill of southern California. A. tat- 
tered and shapeless hat, shaded his 
arizaled features from the midsum- 
mer sun and hid his face from the 
men who stood in knots along the 
street talking with violent animation 
about the cold-blooded murder of 
the two Rosencrans brothers, shot 
to, death the day belore ial their 


Ae 


cabin twenty miles w suet, 
Ciceriae tetered fron the en 
strap on the pommel ‘ar his sada 


His head drooped and his shoulders 
swayed tothe pony’slaxy jog. 

maybe eis the erica Eat te 
Court House yard and, a miserable 
tnd dejected Que, totired up the 
‘steps to the sherif’s office. 

“Guess I'm the man that. killed 
rie brothers,” he sobbed as his head 

is 


the old san's eh and 
‘until he could look into its 

tearcfilled eyes. A breath heavy with 

the fumes of raw moonshine whiskey 


‘He ca: 
raised his 


‘came with the answer. 

“Must ’a’ been me . 

+ smut ‘a? been me 

But, we've got a fellow in jail for the 
killing,” the sheriff said. 


TILL the old man, maintained his 

probable guilt. He had awakened in 
the cabin after a night of heavy drinking 
to find his brothers dead and the rifle 
clasped in his arms. He insisted on being 
locked up. In his cell that night he tried 
in vain to kill himself, 

‘Meantime a young Mexican in an ad- 
joining cell also lay sleepless, dreading 
the doom the old mountaineer had fash- 
joned for himself. At dawn the Mexican 
Jooked out his cell window and saw 
crowd of angry townsmen pointing up to 
the cross arm of a telephone pole. Two 
carried lariats, There was talk... 


ain't 


True Tales of Modern 
Master Detectives Who, 
With Light Rays and 
Chemicals, Solve Crime 
Mysteries—Science 
Beats Sherlock Holmes 
in Finding Hidden Clues 
By 
HOWARD MCLELLAN 


“String him up there!” .. . “bring the 
rout 

The young Mexican had not yet bees 

formally accused of the murders, but he 

had been told that his thumb print had 

been found on one of the whiskey flasks 


ut of this tragic situation there de- 
veloped one of the weirdest cases in the 
tacks Seen pind adr Sere oe 
ivuchers were get iy to string up 
Renee ocoine peiceatcerbeteed 
he had committed, and human faculties 
Sa fae fs the eine on cite, there 
stepped into the picture a man wl 
‘more faith in @ microscope and an ordi- 
‘camera than in the human eye, 
man, Chauncey McGovern, is a 
well-known San_Francisco criminologist 
Those specialty is foking at bits of ev 
suman hairs, fingerprints, foot 
Pints papers—throngh his cameras and, 
"fan tuneanny manipulation of chemicals, 


(Saeed ee 


photographie films and et 
ting at the hidden truth of things 
which the human eye cannot per- 
ceive, 

McGovern dusted the outside of 
the whiskey flask with fine aluminum 
pporeder then filed it with black ink, 
The fateful thumb print stood out 

ly. Under a. mi 
Tooled’ precisely ‘ike the thumb 


prints he had taken that day fro 
‘the Mexican. ‘Then he "‘took” 
thumb print through ‘the photo- 


icrograpt In this process, 

mse oven the microscoy 

had to reveal were brought, 

‘out—details that proved. the m= 

praca: flask was not that of the 
jean’s thumb! 


BRROKEN rides and mall 
lands” were found in the print 
‘on the flask, but no such details were 


{the authorities that they were 
in absolving both men’ from 


participation in the murders. 

‘Thus it is seen that justice, which js 
sometimes accused of being blind, has 
the sciences of photography and micros- 
copy alles with unfaiag taht. Indeed, 
the near tragedy in San Felipe indicates 
hat these sciences, aided by recent. de- 
velopments in light, are approachit 
Pottt where the, dine Unt coukt in 
pany lesanowsof Gvpuind evidence ill 

‘This is illustrated by another 
doops hows Metionens honk sf are 
teries which are, of course, no longer 
mysteries. 

‘A San Francisco manufacturer found 
his offce-had been entered and chairs 
broken, typewriters ‘smashed, desks 
scratched, and 


rs smeared with to- 
bacon juice. “Noth ‘Nothing nd’ been” stolen: 
‘vengeance to have been the 
motive. 


‘One clue was found but proved to be 
too remote to, lead, anywhere. The 
marauder, wearing gloves, left not a 
fingerprint, Clever—but he still had feet! 


ene, 1938 


MeGovern threw a strong light 
fon the top of a mahogany desk, 
Figged his micrographic camera 
above the desk top, and “shot” 
down at it. Even under a magni- 

ly polished sur- 
ing; but the all- 
‘seeing lens showed the prints of a 
Katie eon sol aad rubber eal 
where the culprit had stepped on 
the desk to reach filing eases on a 
High hel : mw 
jy using a panchromatic film 
and a G.fiter in the camera & 
negative was produced which gave 
the actual size of the shoe—number 


JETECTIVES checked uponall 
ithe factory. A disgruntled foreman 
was found who ‘wore that aise. 
McGovern put-om his shoes, step 
ped into thiely laid lampblack, and 
wae severe acs of 
making prints correspon 
‘ils tho on the desks 
he foreman was convicted by a 
jury that saw the test repeated in 
the courtroom. 
Targest item in the nation's 
bill is the loss at. the hands of 
check. operators—the printers of 
counterfeit checks, check rnisers, 
fand forgers—all members of the 
Ee knw (he tmdernorld a 
hangers.” “Each year they 

tdke"ore Nien $0,000,000 frou. the 
‘American publi. ‘The schemes they de- 
vine to get easy money frequently go wn- 
‘inelosel for years 

Bxcept for McGovern and his micro- 
copie eamera, one of the most balling 
heck mysteries on record: might have 
fone unsolved to this day. After twenty 

r¥ of friendly business intercourse, & 
intge Pacific Const wholesale paper frm 
came to loggerhoads with a customer over 
‘what appeared to be unpaid bills of more 


than $100,000, The customer firm pro- 
duce its payinent checks, properly en 
orsed by’ the paper firm and marked 


paid and canceled by the bank through 
which they had passed. Yet the firm to 
which the money was due insisted it bad 
never received any of the amounts. 


INALLY the 

heads of the two 
companies met, 
“Somebody's lying,”* 
said one. id 
the other, 
isn't us. 


So the 
wholesaler sued and 
the customer called 
in McGovern. A 
few days after word 
gotout that the erim- 


Float wasn the 
job the unmuspecte 
‘athier of the cus- 
toner ren killed None 
self. The. $100,000 


hhad found its way in- 


was thought to have 
been buried with him, 
but the camera 
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MeGovern put them under his 
‘micrographic camera. By using a 
hard glossy contrast. photographic 
‘paper and a process film, the eradi- 
cated signatures of the cashier 
‘were brought out. 

By the same process a mystery 
was untangled after the foreman 
of a lumber mill was found dead 

his home, a revolw 
and a “suicide note” 

“The handwriting is all his,” said 
the prosecuting attorney. 

‘That remains to be seen," said 
McGovern. He went into his dark 
room and emerged with a photo- 
Iicrographic negative of the note. 

‘the foreman’s 
hhand was his signature. 

‘The criminologist accused the 
foreman’s wife, who retaliated by 
suing him for libel; but before the 
|, she confessed 
i & twenty-year 
leath, 


and began servi 
sentence for hi 


HE had erased an old note from 

her husband, all but the sig- 
nature, which she traced over and 
above which she wrote the suicide 
note. ‘The camera had recorded 
‘enough of the erased letters to ex- 
pose the deceit. 

Where the ‘camera is making 
progress in the scientific detection 
of crime, an ultra-violet ray lamp is 
lending aid to erime prevention. 
A short time ago a traveling “check 
printer” skilled in the crooked art. of 
faking pay-roll checks used by large 
corporations turned up, in New York 

City, One of the 
fakes fell into the 
ds af Dr. Her- 


‘The cashier had 


brought it, to light 
made out the checks as usual and had 
his president sign them. 


‘Then 


d 
who had such at 
ultra-violet Iam 


1d erased his own 14 
endorse in the 

had forged the name and endorse- 
ments of the paper firm. Th 
checks were th 

the 


check given by the 
‘company on whose 
account the fake 


the eye and mie check had been 
d drawn, Holding 
the two checks 
under his amp, he 


safety nymbol like 
‘water mark, in 
the paper of ‘the 

5: the 


‘A. photomicrograph of 


trating rays was 
‘of an entirely dif- 
ferent text 


ca'cs murder hanes ferent texture 
ultra-violet ray's had eaused a fluorescence 
to appear in the genuine check and the 


protective markings printed in a secret 
Jk were brought to light. 

‘Among new inventions, the Knowles 
rid-slow tube strikes terror to the ban- 
it heart. ‘The faintest shadow passing 
near the tube makes it sound an alarm, 
Recently burglars in an attempt to enter 
a jewelry store raised a window curtain, 
‘The tube caught the movement of light 
and registered an alarm, 


“Immortal Fool” 


Paid in Persecution, 
Half of Science, and 


Changed the World’s Entire Course 


By Arruur A. STUART 


lived’ near the Ttalian city of 

Florence a broken old man, 
banished from the world, an exile 
within his own house, soon to die of 
fever, Once the vigor of his mind had 
overthrown the dictates of wise men, 
had commanded the respect 
‘enmity—of the most powerful; now 
he was racked with pain and misery. 
Once his ken eyes had peered farther 


BOUT the time New York was 
A horn, ‘of 500. souls, there 


into space and seen more wonders 
than any ow those eves were 
blind. W 


ing hand he wrote: 
Tear frend and serv- 
int’ Galileo has been for the last 
nonth perfectly blind, 0 that this 
co his earths thi enivern, 
whiel ve enl hun 

ind times beyond the belief of 
wise men of bygone ages, henwcefor- 
dis for me shrunk into such 
small space as is filled by my own 


orld of wonders which 
grew largely from his restless brain, 
‘almost every school child knows hi 
‘name and deeds—Galileo Galilei, the 
inventor who gave us the pendulum, 
thermometer and telescope: the as- 
tronomer who first revealed the 
majesty of countless stars in bound- 
less space: the philosopher who broke 
the shackies which had retarded the 
progress of knowledge for centuries, 
and who put a self-exalted world 
its place as a little rotating ball in a 
mighty creation of suns and planets. 


(TEE, genus rho did all these things 
hieved greatness by daring to kick 
over the traces of tradition to discover 
facts and prove them. ‘Throughout a 
dramatic life he was scoffed at and even 
persecuted for his pains. But the net 
result was to give to future generations a 
new understanding of the laws of energy 
and motion, without which mechanical 
marvels of our time might never have 
Gallic ban it the son of 
lileo life in 1564, the son of an 
impoverished Florentine nobleman. He 
was a “regular boy,” whittling. hammer- 
ing, contriving ingenious mechanical toys 
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Galileo Galilei, ~ 


He Made Over 
His Inventions 


FROM the day when with the beat of 
his pulse he timed the 
cathedral lamp in Pina until 

falileo never lost enthusiasm for hic 
experiment, 

her Burbank, when a young man, 

used to return from his walks with his 
handkerchief gone, his shoes flapping, 
and the end torn off his necktie. 
“ould explain that the string with 
which he marked unusual wild flowers 
im order to find them at seed-time had 


so interesting that they give it their 
‘hole attention. And. that trait is 
commonly called genius. 


‘out of odds and ends, He was especially 


fond of drawing and playing the lute. 
Some day, he thought, he might become 
a great artist, 

But his father thought otherwise and, 
scraping together his meager savings, 
sent the lad, at seventeen, to the Uni- 
versity of Bisa to become a physician. 
Here Galileo was quickly marked among 
his fellows for originality. He was ever- 
lastingly curious. He refused to accept 
anything as fact, unless shown the proofs. 
Hee disturbed his instructors. They. like 
scholars for centuries before them, 
accepted without question the words of 
Aristotle as to the foundations of natural 
jaw. Who was this bold young upstart? 


Sune, 1928 


at 
‘rit endure longer than the tower of Pisa by 
‘roppine stonen from it to diaprove the theory 
that weight determines speed of Taling bodien 


But the mind of Galileo drove on. 
One, day he overheard an instructor 
teaching geometry to court pages, 
frsion te master the subject. red him, 
‘orgetting his medicine and his father’ 
admonitions, “he plunged through 
books of Euclid and the works of Archi 
medes, then asked for more, 


ROM this study emerged the inventor, 
One evening in the cathedral of Pisa the 
ig of a high chandelier caught his 
tention. Closely he watched as its dis- 
tance of travel gradually diminished. 
Suddenly he observed a significant fact — 
no matter how wide the arc described by 
the chandelier, the time consumed in one 
‘complete oscillation was always the same, 
Here, he saw, was a new principle which 
might be used to control the measure 


observation. Returning to } 
whittled out a crude cont 


iors, Te worked. Fite he applied is d= 

covery to aid physicians in measuring the 

Dales of patients. Later he constructed 

us, out of a swinging lamp 

ry “brain, came the forerunner of 
‘modern pendulum timepieces. 

‘Meanwhile Galileo's: work 


vity and on the behavior of floating 
ee won for him, at twenty-five 
professorship in mathematics in the 
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j MAGNETS— 
| Strangest 


4 Tool of Man 


the 
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GULF OF MEXICO 


‘This map exaggerates the height of the river channels 
a eder to take the Misaaipp! problem ‘learee 


TAMING THE MISSISSIPPI 


HOUEE ovis log in mihty 
current. man clings desper- 
ately to the root. ‘huge up- 
rooted tree courses alongs 
Drowned cattle and horses s 


y current a hundred fet deep down the 
the Mississippi River in. flood! 

Will this be the last? How are those 
hundreds of square miles of mad water 
in a flat, densely populated plain to be 
controlled? ‘The states most vitally 
affected have appealed desperately for 
help, Congress spent weeks debating the 
problem and set about spencling hundreds 
‘of millions of dollars to meet it. 

For more than a year scientists have 
been grappling with it. It is the greatest 
challenge of "Nature that science has 
fever accepted. Can seience win? How? 
‘Those are the questions whose answers 
the editors of Porctan Scuzxce Moray 
set me to find for you. 

‘The Mississippi valley lod problem is 
not, a8 many suppose, the result of 
interfering with Nature. Itisall 
‘own doing. Long before man 
in the Mississippi valley, the 
there. In 1543, according to the Spanish 
historian La Vega, when the flood took 
forty days to reach its height, only the 
tops of the tallest trees were visible for 
twenty leagues on cither side of the 
Mississippi. The greatest flood. accord 
i to traditional belief. was 5. The 
reatest of which there is definite record 
was in 1844, when the water at Cairo 


By Myron M. STEARNS 


was two feet higher than last year. And 
‘in 1844, with virtually no levees, the 
waters spread over the whole vast valley. 
I went to Boston to consult Alfred C. 
Lane, Professor of at Tufts 
are a Crete lood control. 
in 1889 he was hye tie engineer on, 
the Rio Grande. He has had a long, 
successful record as State Geologist of 
Grslagia ‘Socty of metin, sod's 
F Let eee are 
member of the National Research Coun. 
Vhy “does the 


natural course 
“The explanation is not so difficul 
Pro. Lane said.“ Geologically speaking, 
the whole Mississippi valley is new land. 
It is still rising from the bottom of the 
sea. In ten years it may rise an inch; in 
hundred, a foot or two. 
“Geologists” opinions differ, but the 
dominant theory is that the earth's crust 
ia’ the whole region around where ‘the 
Great Lakes now are was depressed by 
the tremendous weight of ice in the glacial 
riod and is now gradually springing 
into place. Thus the lower valley, 
instead of being a true delta, made wholly 
by mud deposited by the river ite, i= 
# plain raised by great natural forces 
across what once was the river's mouth. 


"OU can see today, five hundred 

miles inland, sand dunes that were or- 
abeiamaectray | 
being tipped upward, ke a was 


silt dug from the channel has never been 


carried out to sea. It has merely been 
piled on the land near the banks in the 
countless overflows. So. the mi 

the valley, where the Missi 
twists down, is now actually 
the land at the sides of the valley.” 


THUS it, pens that hundreds, of 
thousands of houses are ten to thirty 
fect lower than the river itself when it is 
in flood. 

From the edges of the river, Prof. Lane 
told me, the land slopes away downward, 
fifteen or twenty feet in four or five miles, 
‘until you come here and there to smaller 
rivers and watercourses at levels lower 
than the Mississippi, and more or less 
parallel to it. 

No wonder man has had trouble 
‘controlling the Mississippi! To all intents 
nd purposes the tiver i flowing al 
low ridge in the middle of a flat pla 

As Prof. Lane referred to the Merrimac 
and other relatively small rivers of New 
England, T realized that to a degree all 
flood control problems are similar. 

year was unprecedented for 
storms and floods. ‘There were floods 


age ate ane ee 


PILLWAYS, FLOODWAYS 

iD CHANNELS CARRY. 
‘SURPLS WATER SAFELY 
TO THE SEA 


‘bj Pronk Habtard 


the damage was more than half « billion 
dollars and hundred of ives were loa. 
; in one place or r, 
Nature’ smashes forth and overturns 
man's greatest efforts to control her. 
‘There i a cloudburst in Colorado! Un- 
2h tides back up in the Thames, 
of London! A great dam 
nnsylvania or Californiat 
ply gy ary the 
flood control problem greater ‘than in 
the Missy valley, with its thousands 
‘on thousands of square miles of fertile farm 
land, where more than a million and a half 
peopie live in homes below the level of 
tie river. ‘Through science, Prof. Lane 
those homes wil soon be safe! 
ras by building levees. ‘The 
their 


Mississipy 
first planters thus sought to. 
‘own plantations and the danger 
along to the next fellows, Gradually the 
levees were enlarged and extended until 
they now form a set_of | banks 
Jong enough to reach from New York to 

Chicago 

‘They have cost, so far, more than 
250,000,000! 


IN, last year, came the lod again 
to show their’ inadequacy. Every 
few years after more millisns have raised 
the levees another foot higher, a new 
flood overflows them! A stream as big 
as a barrel bursts through the side of the 
levee! A few minutes later it is a torrent! 
Great dikes crumble. A new crevasse is 
Senet, yesene mits wide. The rie 
(inllimmndira fy aire t= 
tations. Again, as in 1543, only 
tops of trees can be seen for miles above 
the flood! 
“For a hundred years," said Prof. 
, “only this one effort has been made 


sur oF MEXICO 
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‘The Mood control memures are not tated previnely. but eppratimately, merely to iustrate the plan 


How Ages of Ruthless Flood Devastation Can Be Ended 
Forever and Murderous Water Made to Do Man’s Work 
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next steps will be to dredge 
channel.” 

“No,” he said emphatically. “That's 
another popular misconception of the 
Mississippi problem. It's true that the 
channel gradually silts up. during low 
water. when the current is slow: but what 
people don’t know is the amazing lifting 

of a stream of water. 

“Each time the speed of a current 
doubles, its lifting power multiplies 
stixty-four times. If water traveling at 
three miles an hour can lift or roll along 


‘a stone an inch in diameter, then by the 
is rushing at twelve 
miles an hour, it can lift or roll a rock 
more than a foot through. In times of 


re is another 


river like the Mississippi, t 
foot added at the bottom of the channel 
until bedrock ia reached. ne 
“Near Kansas City there is a 
where the Missour! is about twesty feet 


deep. The bottom usually is another 
forty feet above bedrock. In flood times 
when the Fiver reaches a forty-foot stage, 
all the mud in the channel is dredged out 
so that the stream is a hundred feet deep,” 


T wanted to know, 
the next big step to control the 
Mississippi, if levees and dredging will 
not avail 

“Two additional useful measures are 
ready contemplated.” was the answer, 
‘spillways and floodways. ‘The 1927 
flood showed their necessity, and their 
effectiveness as well. You’ remember 
how, to safeguard the city of New 


“PisWvien the river reaches a stage to 
endanger the levees, safety can be se~ 
cured only by providing some outlet for 
the extra water. ly, it is better to 
provide an outit at some given point 

xpected spot. Spillways here 
fand there along the levees. will take a 
share of the flood water—just as with 
reservoirs and dams—and prevent. the 
river from rising beyond a certain stage. 

“But that (Co 
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Forts on Wheels Defy Bandits 


How an armored car som 
ctor with 
onion 


JRAVELING arsenals to be seen 
wadays in the streets of many 
cities have dealt @ hard blow to 


the holdup business. Not s0 long 
‘ago it was a regular thing to read of the 
robbery of bank messengers aid payroll 
{aries now criminals prefer to try hld- 


iny cages 0 cracking 


‘ 
ave pretty effectually curbed the two- 
aun boys who used to ply their trade in 
fe atrecte 

iin scores of cities it isu common sight 
for one of these steel cars to roll 
ta bank or ater bins 
of load up with money bags, 
fy, The armored car cont 
money by the million 

Tn New Yor! 


rolls transferred amount. frequently 
£8250,000 each. Tt is no uncommon thing 
to move a whole bank—twenty-five, 
fifty, or a, hundred million dollars hauled 
through the streets! 

‘The latest armored cars are fabricated 
of double layers of steel, with a stuffing of 
laminated wool between to stop, of at 
east slow up, any bullet that’ might 

ierce the outer layer. ‘They are spotted 
in the sides and back with loopholes. 
covered with steel disks and provided 
with bullet-proof glass peepers. When a 
marksman inside puts the muzzle of his 
‘automatic pistol. shotgun, or machine gun 
to one of these loopholes, the disk auto- 
matically drops far enough aside to let 
the barrel through. When he withdraws 
the gun, the disk slips back into place. 


INCE the men in the car must keep a 

wp lookout a cleretory or eleva. 
tion of is provided to give room 
for windows, examined. sample af 
their bullet-proof glass which had been 
used for pistol practice. ‘Two shots from 
a .45-caliber pistol, fired from a distance 
of fifteen feet—the approximate distance 
it takes a bullet to reach maximum 
velocity—hitting virtually the » same 
spot, liad simply bounced off, leaving 


An Inside Story 
Cars Armored with Steel, 
Wool, and Glass That 
Carry Safely Huge Sums 
In Crime-Ridden Streets 


‘only two frosty smears where 
they had ruffed the surface and 
18 few jagged cracks. 

‘The glass, an inch thick, is 
fashioned in accordance with an 
interesting principle. ‘The, bu- 
man body, especially the stom- 
ach, offers @ peculiar resistance 
to bullets. resilience, oF 
“give,” like that of a cushion, 
breaks the velocity of the bullet 
tand s0 reduces its power to pene- 
The glass is in three 
layers—thin ones for the sur- 
faces and a thick and comy 
between. When 


layer “gives” and) the bull 
drops to the ground, though it 
may crack the surface glass. 


we approximately $900 worth 
of it. 

‘Thwarted at one point, your modern 
bandit may turn to another. If he cannot 
shoot his way to the money, he may try 

poison the armored cars of the 
f. S Trucking Corporation, of 
ek i wilt te tay ciben ae 
equipped with gas ventilators to clear 
them of fumes. 


TYPICAL car is manned by a uni- 

formed erew of four—the driver in 
‘a separate, inclosed compartment, from 
which he does not emerge during the 
trip: the conductor, who carries the 
money or other valuables; and two 
guards. Each man has an automatic 
pistol and in the car one oF more saw 
off shotguns loaded with buckshot, and 
machine gun—or two—that rains out 
steel or buckshot at twenty-one dis- 
charges a second. 

‘The sawed-off shotguns can be held up 
and fired like a pistol. You can't buy 
‘one of these fellows. They are sold only 
to police departments and to otbers who 
combat crime. 

On reaching the destination, the con- 
ductor throws on a special emergency 


of the 


By P. A. CARMICHAEL 


brake, which locks the wh 
designed primarily for use 
driver should be shot while the, car a i 
‘One guard, his hand on 
‘Then comes the 

3 ix the money. After 

him strides the other guard. All are 
ready to shoot on the instant. ‘Inside the 
car the driver is likewise ready to shoot 
rough loopholes. So the delivery is 
Despite the seeming invulnerability of 
steel to bullets, instances of armored car 
holdups are not lacking. In Pittsburgh a 


the least sufferer at the hands of 
the holdup men has been the U. 8, Gov- 
ernment. It is not so long ago marines 
were guarding 


Post 


(Continued on poge 128) 
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Giant Mystery Tube Promises 


New Radio Marvels 


IDE the encircling 


lack wire grating 
short-way 
‘search laboratory, en- 


iincers of the General Elec- 
{ric Company, at Schenee- 
tady, N.Y. 
‘turned loose the most won- 
derful radio tube in, the 
Be kod while export ae oil 
”” And while fare still trying to 
account for the startling events that 
‘occur when its short waves run wild, 
engineers under the direction of Dr. W 
R. Whitn 
ation with longer radio waves. that 
Dromises fresh wonders. 
Etectrie lamps glow without sockets 
or wires when near the 


away, are cooked to a turn in a few sec- 
onds! Sparks appear out of thin 
crackle about the wire netting that in- 
closes the laboratory: and the engineers 
stand on wooden platforms because there 
inforced concrete floor. 
‘A metal bar lying on the floor blisters the 
hand that pis it up, though the bar is 


]O ONE could foresee what, would 
switch that set the fivesnch-thick, two 


foot-high Z7-6 tube glowing in its wooden 
age at the south side of the laboratory. 
‘That was what Dr. Whitney wanted to 
find out. Weak radio waves. when their 
length is short compared with the quarter- 
mile waves that broadcasting stations 
use, are known to perform feats that 
seem magical to the layman. Only last 
year Dr. Phillips Thomas, research en- 
ineer of the Westinghouse Company. 
Fighted lamps by radio to demonstrate 
the possibility of radio power transmis- 
sion—he used extremely short waves pro- 
duced by a “mouse-power” tube of = 
mere thirty watts power. But Di 
Whitney strove to create, and 


tube that would loose short waves ‘of 
‘enormous power simply to see what they 
would do. His new ZT-6 tube is a titan 
that hurls into the ether fifteen thousand 
watts of power—probably fifty times as 
much as has ever jarred a labora 


tory on as 


It Generates Strange Rays That Kill 
Animals and Cook Food and May 
Reveal the Secret of Wireless Power 


By Rosert E. MARTIN 


it the principle on which may be based 
some future terrible “death ray?” “Dr. 
Whitney. director of the research labo- 
ratory in which the tube was developed, 
warns against. stich sensational conch: 
sions at this time. “No one can safely 
predict, or promise a utility for such new 
things.” he says. “It is clear that further 
experiments must first be carried out.” 
Only one prediction be is willing to make 
—the surprising fact that medicine may 
have a new tool in the ZT-6 tube. 


PERSONS s0proechinn the tube have 
felt a warm glow not unlike that pr 
‘duced by an alcoholic stimulant—and, 
they remained too close, pain in their 
limbs and joints. With a doctor present, 
several laboratory workers volunteered to 
stand in front of the tube for tests of i 
effects on them. Tn fifteen minutes’ time, 
the physician had observed what were 
probably the first, cases on record of 
artificial “electric fever.” ‘The subjects? 
blood temperatures had risen to, nearl 
100 degrees before the tube was shut of 
“Fevers are sometimes artificially. pro- 
duced to start convalescence,” "Dr. 
Whitney points out, “and it may be 
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assumed that if we had here a ratory with a wave meter, 
harmless method for delicate. radio instrument 
arming the blood it’ might Suddenly the wave meter he 
Ph “i, ana so nts ical formulas, this story. mice a 
were placed before tut Everything was ready. The tube ‘@ sausage, in 
yp aphied n hei ong was connected. The engineer {20 ut, that waves ot 
a cage of rats was placed near Stood with his hand on the a receiving acral it imme: 
the antenna that hurled the switch. “And,” says Mr. Martin, diately begins to ‘stea."A 
tube's waves into the air, the “nobody knew what would hap- few seconds later, it is beau- 
bi Mpg na Mag ears mea | pen when the switeh clicked!» ‘filly cooked by the stray 
|. Exposed longer, they clectrie currents that have 
died. | : | Not even the men who con- coursed through it, An apple 
‘Engineers set about finding structed the tube could prophesy impaled on the rod is speed- 
2 ocr eet palo ther i Sey 
Dlnced. vessels of salt water that followed. altered apparati. 
near the antenna, and found Nothing cut-and-dried about 
of salar conastency to hi that, Te was s moment of sd- "Ties iis! happen e's 
‘man  blood—with about one venture as thrilling as the one in jare-looking. screened labo. 
teaspoonful of salt to a pint which Columbus sailed into un- ratory: inside its sliding door 
of water—they, too, grew hot "=| known seas or Balboa looked over jen tables stand piled 
Buiter would do, then, as teeniuyeeerea S™mountain rim and sew the blue it ee ge 
‘a substitute for blood in the att Paciiic. the concrete floor between 
unique tests of the new tube. them. ‘The tube rests in its 


‘The tests disclosed that, at the ex- remains, sputtering asit melts the copper framework cage, surrounded by an intri- 
tremely short wave length of sixmeters— bar. It resembles the “ball of fire” re- cate-looking maze of wires, condensers, 
14 wave no longer than the laboratory it- puted to accompany tropical thunder- and oscillators that feed it its titanic 
gelf—the salt water reached its greatest storms, By skilful manipulation they power. Beside it, hangs the, ten-oot 

y is i zontal piece of copper tubing that 
Projects its mysterious “rays” straight 
‘through the air, to be picked up by anoth- 


heat. 
Ata particular wave length of six 
meters, the human blood becor 

‘eritable electric network teeming wi 
stray currents, For the comfort and 
nafety of the experimenters, therefore, the 
tube has been readjusted to produce a 
Tonger, and hence harmless, wave. All 
the weird phenomena have not yet been ‘i 

heed for scientific record. Some feel the tube's force. Thetr dial needles new ZT-6, or Tuency tube as it 


photogra 
of the most spectacular ones, though, quiver and run wid, just asthe com called because -million-wave- 
have been recorded. Plays strange uri i to pack its 
Picture a dazaling, sputtering plume of display of lights, ough 
| Breenish-white electric told of a man who came i dwellings 
a toasters 


length of six meters is 
the real seeret of its as. 
tounding effects. 


flame, hurling molten 
copper in all directions, 
until it is blown out? 
Vhen the experimenters 
touch a metal-tipped ; 
pole to the copper transmitting aerial—or 
ng rod, connected 

radio, to the glowing 
his electric flame, 
more than two feet high at the transmi 
ting end, shoots into the air! They take 
the pole away. ‘The mysterious flame 
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Powdered Coal Runs a Ship 


UPTAKE 
TO STACK 


BUNKER CONTAINING 

DATS RUN OF CRUSHED 

GOAL FoR ONE BONER 
(pinch maxiMUM SIZE) 
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& PRIMARY AIR AND 
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DOUBLE FRONT a 
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Sm a 


HotATING SECONDARY HOT. wy 
BURNER THROUGH LOUVERS: 
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Tarvest of the Laboratories 


al 
Sreeen examining the inished product 


EWEST discoveries and 
inrentions in the varied 
fields of science that are 


‘of special importance be- 
cause of their bearing on our 
texeryay life, and the present and 
projected. revearches looking 
foward further scientific advances 
and human benefits, are chronicled for 
‘you from month to. month in these pages. 


Watching a Star Explode 

OYE ths zs, gosetaces ofthe 

wens—the explosion of 

is being observed through the 

College Observatory telescope at Bloems- 
uth Africa. ‘The star, called 

Nova Pictoris, three years ago 

invisible to the naked eye. Suddenly it 

fared to ten thousand times 


brightness. Around it 
ring of cloudy matter evidently shot out 
by the blast. ‘This el 


grown larger. Now, astronomers say 
Star is doomed to fade and die. 

‘This mighty celestial event has added 
interest to the study of what the stars, 
including our sun, are made of. ‘The gen~ 
erally accepted theory has been that they 
fare masses of flaming gases. But now one 
of the world's foremost astronomers, 
Professor J. H. Jeans, advances the sur- 
prising theory that they have liquid cen- 
ters, surrounded by gas. He argues that 
if the sun and other stars were entirely of 
gas, they would collapse. Moreover, 
there exist double stars, undoubtedly 
created by the breaking apart of single 
stars. Gas could not so split apart. 
id could. 

Recent research has given a clearer idea 
of the energy sent out by the sun. 
Imagine a globe with a radius of 98,000,- 
(000 miles, the distance from the earth to 
the sun. If the sun's energy were put to 


Li 


Microscope Movie Camera Films Bacteria in 
Action—Effects of Sun Spots on Atmosphere 
Proved—Audible Sounds of Nerve Impulses 
Can Be Radioed—Erysipelas Antitoxin Found 


Examining refined 
coratal pulp tr 
ing on the huge oy 
tater of one of Dur 
fers machines ia the 
frat plant to make 
Sorta products 


mechanical work, 
horsepower to every square y 


it could supply one 
‘over the 
surface of such a globe. 

For all that, it will take at least 15,000, 
(000,000,000 years for the sun to burn 
‘out, says Dr. C. G. Abbot, astrophysicist 
and secretary of the Smith- 


sonian Institution, 


Nerve Impulses 
Heard in Tests 


Ris have revealed human 
as a wonderful electric 
poe tine and system of 
transmission lines. 

"Two. experimenters in 
psychology at the Univer- 
sity of Towa, Lee E. Travis 
and Theodore Hunter, say 
they have listened to ‘mes- 
sages flashed over the net 
work of nerves in the hu- 
man body, translating the 
impulses of nerve currents 
into sound waves that 
human ears can hear. Elec- 
trodes attached to the body 
detect the impulses. Mag- 
ified 800 times by @ pow- 


T discoveries 


assistant professor of physiology in the 
University of Chicago, has completed 
teats which indicate that the origin of 

rerve impulses, and of thinking itself, 
hheat-producing chemical process—j 
fas the source of electric currents over 
power wires Ties in the boilers of the gen- 
discovery has been 

inthe field 
erve physiology comparable to those af 


Publie Health Service 
have perfected a radio vacuum tube 
instrument which detects and measures 
electric changes inside single living cells. 
‘They have found, for example, that when 
a living muscle cell contracts, its electric 
voltage decreases; when it relaxes, the 
Voltage increases 


First Welded Steel Bridge 


WEST of engineering marvels is the 
first steel railway bridge to be built 
without a rivet or a bolt, opened at 

icopee Falls, near Springfield, Mass., 
fon the Boston and Maine Railroad. ‘The 
span. was constructed entirely by are 
welding, with a saving of one third in 
steel. “The parts could be made smaller 
yore not weak 
dl ved. The 
‘and expense were saved 
‘completion of the bridge marks a step 
away from the noisy riveting gun. 


erful amplifer, these nerve 
messages, we are told, can 
be broadcast by 

Dr. Ralph Waldo Gerard, 


New Vitamin Discovered 
In Experiments on Rats 


SIXTH vitamin has just been added 
to that growing list of mysterious 
ood ‘elements without which, experts 
have found, men and animals cannot 
attain normal, healthy growth. ‘The dis 
covery, made by Herbert M. Evans of 
the University of California, and called 
vitamin F, is found in lettuce and liver. 


viously known vitamins, A, B,C, D, 
E. Still the rats failed to reach half nor- 


Lettuce and 
liver proved most effective, indicating 
that these foods contained vitamin P. 


Dr, W. F. Gericke, University of California. 
‘nay revaltionize oricuture by hla growing of 
planes simply ta. water treated with the food 
hey requires ‘The coved bole growing roses 


Medicine's Great Advances 


IHE other day anat from Johns 

Hopkins Medical School went to Cape 
Hatteras on the most remarkable whaling 
expedition in history. ‘Their object 
‘was to find a way to prevent caisson 


disease, of “bends,” the dread mal- 
ady which attacks deep-sea divers 
By studying the anatomy of whales 


and porpoises, whose organs and 
tissues closely correspond to those of 


man, they hope to learn how these 
mammals manage to keep alive and 
healthy at great depths, and then to 


apply the were to the safeguarding 
An advance in 


insulin” was announced recently by 
five of the faculty of Northwestern 
University, Medical school, who 
reported they had learned Nature's 
method of emptying the gall bladder 
~a discovery which may be used to cure 
gallstones and. similar ailments. ‘The 
secret lies in a secretion in the intestines, 
lack of which produces gallstones. They 
believe they can extract the secretion and 
use it as a remedy’ by injecting it into 
patients. 

Erysipelas is another baffling dis- 
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ease that soon may be vanquished. 
After four years’ research Dr. Kon- 
rad B. Birkhaug. of the University 
of Rochester School of Medicine, has 
developed an antitoxin which, he 
says, has proved as effective in the 
early stages of the disease as has the 
antitoxin for diphtheria. 

An important gain in the fight on 
cancer is the discovery, at the MeGill 
Pathological Institute and Royal 
Victoria Hospital. Montreal, that 


This fact, heretofore denied, indi- 
cates that cancer is not an indepen- 
dent growth of cells, and that there 
is a possible connection of cancer 
with the nervous system. 


Living Bacteria Filmed 
By Micro-Movie Camera 


IHE newest wonder of motion pi 

tures is that of showing the i 
Visible world on the screen. 

A microscope movie camera now is 

Rosenberger. of 

tute of Medical 


the Rockefeller I 


remarkable form of perpetual motion 
which begins when elay or other fine 
powder is suspended in water. The | 
tiny particles are seen to dart and 
whirl ceaselessly. This motion, 
called the Brownian movement, is 
believed to he caused by continual bom- 
bardment of the particles by molecules of 
the liquid in which they are suspended. 
crows barter, too, ry Sed in 


” 

dies. He produces a featu 
few minutes depicts their 

private lives, from birth to death. 

‘The same sort of ingenuity which has 
brought the motion picture drama to the 
stage of perfection described in Porcia 
Screxcr Moxtuty’s eurrent novel, The 
Morie Maker, thus is being applied to 
unfold the drama of the unseen world. 


‘Dr. Ward E. Kenta of the U. 8. Department of 


a7 


Lightning Bolt Put to Work 


REAT, but what use 
‘question asked — recently 
8,600,000 volts of electri 
artificial “clouds” in the 
‘ie’ Company, labaentney ab 
‘Mass., were let loose in at 
‘man-made lightning bolt. 
‘An answer, illustrated by this photo- 
graph, came a few days later. In 


eighteen 
ey of huge 


and sputtering in irregular 
feet long, to test the efficier 

circuit breakers, designed to safeguard 
power transmission lines. ‘The flashes 
played about the circuit breakers, ex 
posing them to much the same con 
Hone encountered in «lightning storm, 
A spretacle of the lahoratory thu 

wed its practical value by revealing 
the owl defects hich 


Sun Spots Affect Radio 


HIE. sun's present attack of “spotted 
believed to influence vitally 
weather, health, crops. and other earthly 
interests, is lasting longer thi 
experts say. Sun spot outbreaks come in 
eleven years apart. Usual 
‘continue only @ few months. This 
however, they are lasting many months. 
‘At the Harvard Astronomical Labora- 
tory at Cambridge, Mass., observers 
to record the 
‘spots. At the 
same time they measure variations in the 
intensity of radio signals from Chicago. 
‘These records have established a direct, 
relationship between the spots and dis- 
turbances in the earth's atmosphere. 
Dr. Harlan TT. Stetson, in charge of the 
observations, says the method may. be 
developed for use in weather forecasting. 
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The Movie 


Mugging the camera un 
‘der one arm, Don lene 


The appeal of the screen lies in its powerful 
realism, achieved by the magic of invention. 
Latest af marcela is the talking picture, recently 
carried to high perfection by engineers of the 
Bell “Laboratories, by translating sounds into 


young movie director, to produce a 
as a serie of thrilling adventures, 

ey ingenuity and almost reckes courage, to keep 

‘disaster. Standing with him through thick and thin 

group fal frenls Judy Burks, sript gil and Scenario 

writers Jerry, her brother, a stunt flyer; Margaret. Morea 

famous but fading sereen’ star, and Professor M 


lenbure, 


ace ie ne ere Son, a Prete errs ot Se 
eEae etp aby Se erat lng 
Feces fae sane te Sees ecg et Se 
TRG Teepe OS eae 
ee fe pepe he 
Fe iL precio ny rs 


company worked onthe Hot” he sent “Bono, 
to Europe and Asia to shoot the backgrow 

when word came that Bozo had been kidnaped by an Arab chieftain, 
Sick Ali Redul, who demanded « milion francs and a phonograph 


JEFORE the tran had role to a stop in the Los Angeles 
station, Don caught sight of Professor Mabrlenburg 
‘eagerly. scanning the cars. As he jumped of, almost at 
the professor's side, the old man waved a sheet of paper 

im and shouted: 

‘hey’ ve come—Bozo’s reels 
What!"” Don exclaimed. 
Read this.” ‘The professor thrust the letter into 
“It came with the films.” 


is hand. 


{jerking out, the sentences to. his audience. 
“"Ben Nadir, one of them, a prince of a fellow, did a lot for the 
French in the World War. He knows trench English, so he told 
‘me all about it.”” 

“Evidently “Ben reads English, too," murmured Jerry. 
“That's why Boro's not expressing his real felings.” 

‘Don continued reading aloud: 
"Told ‘em they captured the wrong camera man. My com- 

r. ‘They can’t hardly understand that because this 

ea tree ee mapas et ee 


Maker 


Adventures of 


An Inventor 
On the “Lot” 


By S. W. NEWMEYER 
Allustrated by ERNEST FUHR 


light and s0 recordi 
reproduction. In The 


they got a lot more than costumes. They got some ascilin tanks 
and drug ‘em all the way up the mountains with other junk 
because they thought they were torpedos. So I rigged up my 
projection outit and run ofa show forthe. Seren waa ig 
rock on the side of a mountain but not 0 bad. And now this 
bunch is crazy to have their own movie theater here in the 
mountains. So Tbsen dickerin’ with ‘em and they'll knock off 
the million francs if vou send a big projection machine and a 
dozen reels. Get mostly news reels or army stuff, plenty of action 
fand battleships. And send them quick to Ben Nadi, American 
Express, Morocco. “Better shoot a cable to 
soon as you get this saying stuff is on the way. And don't try 
any funny biz like sending the marines to do the well-known 
rescuing act, or they'll toss my earcass over the edge of a moun- 
tain, ‘And don't forget the phonograph and records. They got 
‘to have music with their pictures." 

ozo's instructions were followed to the letter, and no amount 
of dizging on the part of Silas Roger's staff of reporters could 
Pry out of the group any information concerning Boxo. Tt was 
hot alone his star camera man Don was considering: he also 
Wanted to reserve such good publicity until he was ready to 
release it forthe big picture. 


PRE ening of their return frm Montana was given to a 
long-drawn conference, with Judy, Don and the professor 
‘wrestling mightily over the scenario and technical scheme of the 
play, shifting and rearranging action and location to suit the 
changed conditions. They could count on receiving no more 
background reels from Bozo in time to use for the completion of 
the picture, though they were jubilant that his Arabian films 
‘would save them the trip to the Mohave Desert. 

“If we could only get these shots,” mourned Judy, spreading 
‘out a sheaf of phot ‘and reproductions of paintings of 
scenes in the Holy Land—the Damascus Gate, the Church of 
the Holy Sepulchre, and views of ancient landmarks and time- 

“Too expensive to build for such short sequences,” Don 
remarked, “unless the professor could fake most of them with 
the painted glass screens.” 

“Not for the long shots,” responded the professor, 


same address 


ind you 
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‘Judy replied. “Part are for the siege of 


‘The port to oe his Ler magnifying glass and 
winted carefully atthe photographs 
"aT can give you Niackground negatives ofthese 


“Lean give you almost as good 
oenes as Boro himself might,” he 
inhiseyes. “Iwill take 
and you can use them ju 


nounced, a gleam of triumph 
jictures of the still photograp 
Bozo's background negatives! 


ition. 
Tike 


he more amiable. 

“Tell you what, Kennedy,” he said abruptly. “I'l raise 
offer to a hundred thousand for half interest in your thingumbob 
machine. Been thinking some of getting into the game myself— 
make you head of the producing end if I do— 

But he was interrupted by a shrill double whistle at his side 
‘as Don gave the signal to stop action and cameras, And while 
the assistant directors herded the extra people together, the two 
agen walked down the hill. Don apparently listening to Mr. 
Rogers’ half-formed_ but full-blown plans for a new motion 
picture company. In reality, oneh le sur cupped ae 
inner conflict—as success beckoned round the corner, the 
necessity for immediate money was becoming daily more grim. 


He had finally drawn from Margaret the fact that unless she 
could pay a twenty-thousand-dollar note by the first of January, 
everything she had would be swept away. He needed, also, an 
sdiitlonal chicty thousand oe tore t9 exploit the big plete, 
for he had decided, rather than hawk it around from one exhib- 
itors’ group to another, that he himself would put it on Broud- 
‘way, if it were at all possible to raise the money. And here at 
‘a tempting hundred t! 


increasing harvest as the years passed. Yet it was not reluctance 
to divide the profits with Mr. Rogers that made Don hesitate 
Tt was his fear that in surrendering half control to the wily older 
man it might be only a short time before the original owner 
would be squeezed out. Hearing again the rising inflection in the 

t his elbow, Don turned ani ly 
‘Mr. Rogers, I won't sell a half interest to anyone, but 
TI give you a quarter interest for fifty thousand dollars.” 

But Silas Rogers stood firm—a half interest or nothing. His 
manner indicated that he might even be persuaded to raise his 
bid a trifle, but only for control equal to Don's. On that they 

parted, regret expressed on both sides. Mr. Rogers, undefeated 
End wiling to bide his time, hurried to 
had been parked beyond the range of the cameras. 


ISMISSING momentarily the unsolved financial problem, 

Don turned briskly to the business at hand. He was 
‘ctermined to get all the crusade mob scenes that day, so after 
the lunch wagons had fed the hungry hundreds scattered at 
case on the hillside, he and his assistants marshaled them all 
into line, eight abreast. ‘Then, along an infrequently traveled 
stretch of narrow rough road, they marched toward Los Angeles, 
the sun glinting on helmets, shields, and lances. “Ahead of them 
traveled a slow stream of trucks and busses. A heavy moving 
van rumbled along at the tail of the vehicles, the cameras 
clamped on to its rear end. One was focused ‘to shoot the 
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"There wat tremendous crash asthe plane shot aquarely between the two ree, sheared its wings off, and dived into the cabin 


advancing army from exactly center position, the lens being very 
‘lightly masked on both sides to cut down the angle of exposure 
so that it would include only the figures marching down the 
middle of the road. ‘This shot would be combined in the labora- 
tory with a background negative the professor had made from 
‘one of the still photographs of the approach to Jerusalem, 

‘A second camera, clamped to the top of the van, tilted its 
Jens to photograph the tops of the crusaders’ heads. At the side 
‘of the roadway was the third camera, stationary, its tripod 
spread low to the ground. Its lens caught only the feet of the 
marching m ‘an oceasional queer angled upward shot for 
variety. ‘cameras were unmasked, sitice the position of 
their lenses prevented either from taking any appreciable amount 


of background. 


EXT day, with about thirty extras and the chief members 

of the cast, Don returned to the river for close-ups and 
oreground shots. In the studio he had previously prepared the 
shots to be combined with these, for it was to be a sequence 
showing the war-weary knights seated around their camp fires, 
dreaming of home, Rising above the flickering lights and 
shadows cast by the fires, their dreams were to take hazy form 
in scenes and loved ones left behind. ‘This effect would be 
‘obtained merely by a double-printing operation, the actual 
picture of the camping crusaders to be printed strongly, the 
visions superimposed faintly, with ghostlike transparency. ‘The 
latter were photographed through a silk diffusing lens screen 
which blocked out most of the background. 

‘For good measure, because he was obliged to cut down on the 
Holy Land footage owing to Bozo's defection, Don had worked 
‘out another scene to take place in the big banquet hall of the 
English castle, ‘The sequence involving the return of Jerry and 
his bride to the castle after their crusade to the Holy Land had 
Jong ago been taken, but Don decided to insert a banquet scene. 
‘To give the illusion of great size and distance, everything in the 
banquet hall had been built on a graduated scale, growing 
smaller and narrower as the scene stretched away from the 


gamera, Don selected the banquet. 
‘The taller men he seated at the end of the table 
ground, the medium sized men next, while very short, slight 
men were placed at the extreme end of the table, the seating di 
tance between them growing less and less down the queerly co 
structed table, which was at the foregroun 


* protested Jerr 
“Ita 80 obvious to an 
one with eyes that we're just a collection of talle 
{nto 'a huddle atone end 

“That's because you're right in the picture 
it with both eyes,” retorted Don. 
sauint at it through this reducing glass with one ee, and the 
M Oocaiy inh Dey sali 

Tinconvinced, Jerry stalked some distance av 

and squinted, frowning. : 

Walle” 

“It does look’ pretty good,” Jerry admitted. reluctantly, 
“but I'm stil able'to sce that you're just faking that effect of 
sine and distance” 


nd re ooking at 


AT'S partly because you know it's faked and your mind 
is subconsciously correcting the illusion, and partly be- 
‘cause you can sce beyond and around the set, where things are 
not arranged to continue the illusion, When the scene is shown, 
fon the screen it will include nothing that is not exactly according 
to scale an 
“But the audience won't be squinting at it with onl; 
Jerry resumed his seat and continued his argument while Tim 
‘measured the focus distance. “How about that? 
“The audience sees the picture on 
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$200,000,000 for 


Research; 


What Do We Get? 


{For months two research workers in 
the Bell Telephone Laboratories in New 
Nord studied the slectrial properticn of 
quarts crystals. ‘Their work was purely 
stientifi. Yer out of 

‘came.a small crystal ta which 
sirtually "has solved one ‘of the most 
Aitheult problems of vision at a distance 
that of synchronizing the transmitting 
{gndrecelving apparatun to assure perfect 
images. In’ the following article. Mr. 
Stockbridge tells of many ether amazing 
‘ways in which research in pure aclence 
Inns heen ‘applied to the use of mankind. 
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By FRANK PARKER STOCKBRIDGE 


FLAT good is science, any 
Invention is obvious. Every 
body can see the tse of 
macl But the chemist 
fiddling with solutions in test tubes, the 
physicist playing with electrons ina 
‘vacuuum—they are dealing with mysteries 
that. do not seem to have any practical 
application to human affairs. Maybe so. 
Let's see. 
Last year bu 


1ess and industrial corpo- 
United States spent. 


ci. Let's ee what they got for their 
And’ what we, the consuming 
ot out of it. 
Weli, better bread for one thing. A 
big with bakeries all over the 
United States, nsked the Mellon Institute 
of Industrial Research of the University 
of Pittsburgh why its formula when used 
in Cleveland did not produce the same 
bread as when used elsewhere, and offered 
1 bonis of $10,000 to the three research 
‘workers assigned to the problem. 

“They discovered that Lake Erie water 
lacked certain mineral salts, ‘They aclded 
them. By adding more to any water, they 
found, the action of the yeast was so 
fucelerated that half as much asthe 
formula called for would raise 
the dough; there was a sav- , 
ing, moreover, of almost two 

the amount. of 

sugar, and shortening 
needed to produce full-weight 
Toaves. The salt. compound 
was patented. It had cost 
the bakery, including ‘the 
$10,000 bots, not more than 
00 for a saving of a 
dollars a year. “And 
‘now the patent has been sold 
to.a yeast company for some- 


‘That application of pure 
science has given the whole 
country better bread than we ever had 
before, and it has kept the cost down. 


Scientists have made startling dis- 
coveries about the constitution of matter, 
‘The atom of e 


of particles of positive and negative 
electricity, which are called protons and 
electrons. "TI 


tom is a miditere solar 
° a proton santees Eis» ose 
td ‘the electrons revelving sbowt ike 
planets. Amazing discoveries, but of 
what practical use? 

Well the sientts found that when « 
pice of metal i bested electrically in 
Fonvom aboot off pstream of lotrent 
and another piece of metal for the el 
trons to toutes sein il eect the 
faves et up by eleva] Gechargas oto 
Uistance.. That was the beginning of the 
futon tube which han med radio broed- 
Casting posible. Its application in a 
slightly different form gave us long- 
tiitanse telephony! experts value these 


Uncle Sam's candiymater, J- Hamilton, 
lies cbemiary to improve the tations eweets 
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Irving Langmuir, 


of Chicago, | got 
absence and in the research laboratory of 
‘4 great electrical company he pli 


gases in vacuum tubes for a y 
the company asked hi 
engineers what he had 
result, was the modern gas-filled electric 
light bulb which gives more and better 
light at lower cost. and Jasts longer. 

Ts science practical? 

Let's see what the chemists have dis- 
covered about wood. 

‘The slang term “a wooden kimono” 
means a coffin, but women today literall 
wear wooden kimonos—wood pulp, whicl 
is cellulose, converted by chemical means 
into precisely the same substance into 

which the silkworm converts 
the mulberry leaves, and spun 
and w perfect 


become. artificial wool. One 
factory is already turning out 
ahundred thousand pounds a 
day; soon half the men in the 
vorid will be wearing wooden 
‘overcoats. And the fabric 
will cost not much more than 
4 quarter as much as natural 

‘The new lacquer finishes, 
which are filling the streets 
with brilliantly colored motor 
cars, are made of cellulose. 
One coat, or two at the most, serves the 
same purpose (Ca 
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Aviation Reaches New Heights 


Deadliest War Plane Can Climb Five Miles in Ten Minutes; 
Aircraft Carry Hospital Wards and Big Radio Laboratory; 
Americans Smash Endurance Record; Italian Sets World Speed Mark 


‘yee the British crafts one ofthe mightiest” Ancene onthe Lesington ashown onthe aolning page 


Nations Share Air Triumphs 


UROPE: shares honors with America 
for avit 
1928, an anal 
shows, though is were supreme 
in spanning the Atlantic and the Pacific. 
Foremost among long-distance flights 
‘was that of the Italian alrman De Pinedo, 
who twice spanned the Atlantic to cover 
25,200 miles, going from Rome to the 
hhome again, Costes and 
flyers, have «done more 
les on their rounde-the- 


than 25,000 
world trip, 
Paris. American, Dargue’s. tor 
South America covered 20,500 miles: 
‘Dutch flyer, Koppen, took a 17,400-mile 

terdam to ‘Batavia, 


i flights were the Frenchmen Pelletier 
a'Oisy and Gonin, who flew 6,750 miles 

igh Egypt, Moroceo, and back to 
ris in six days. A Russian, Skestakolf, 
"w from Moscow to Tokio and return, 
10,250 miles, in twelve days. Two 
‘Kingsford Smith and Ulm, 
‘sto journey 8,075 miles 
around Australia by plane.’ And the 
Americans, Brock and Schlee, in. their 
the-world flight, flew the 15,850 
les from Detroit eastward to Tokio 
id thence, omitting the Pacific hop, 
home in twenty-one day's. 


New Air Surveying Exploits 
MPORTANT sdvaaons i in, surveying 
‘sl Acceion “The Eagiek, have oa 
‘a new giant surveying with 
P'crusng ratge of 00m to chert 
impassable regions in Africa. Landings 
‘at twenty-mile intervals hitherto have 


uired in surveying by airplane. 
gag mich rotor 
first test, over 2,500 miles of territory 
along the Florida east coast, of a new 
four-lensairplane camera which will record 
landscape details from four angles. 


Planes Rise Like Rockets 
Y planes that can dart upward at a 


steep slant, rocketlibe, five tiles in 
ten minutes, are the latest amazing war 


craft of the nek Air soem Foevias 
“intercepter” planes, they are belie 
to be the most deadly weapons for short 
range attack in the world, so fast can 
leap into the air to hurl themselves with- 
upon huge enemy bombing 
vei airship: begins a 
igh fighting position that t 
can speedily attain. om ih 
Just great roaring engines, with tiny 
wasplike bodies and knife- e wings— 
‘that much is ki 
struction, whic 5 
‘So light in weight are the machines that 
search must be made forlightweight pilots, 


with unusually sensitive hands, to guide 
the tricky craft. ‘They will hurl a rain of 
incendiary bullets from spee 


chine uns, it is 

means of attack fail the pilot, will 
rately collide at full speed with an 
iy machine, trusting to save himself 
parachute. 


Radio Laboratory in Plane 


N “AIRPLANE full of radio sets” is 
the giant tri-motored Fokker plane 
hat, the Army Ait Cort, at ‘rant 
1s just fitted up as an experimental 
fiying laboratory. While it soars above 
the clouds, technical experts within its 
spacious cabin are able to take delicate 
‘measurements, change electric circuits, 
and make tests with all the con- 
venience of a workshop on the 
ground. Such tests will aid the 
development of new, improved 
radio devices for airplanes, as 
rll as other flying equipment 
fight Rave practical value that 
ight have a practical value that, 
no ground trials ean equal. 

In the cabin are two short- 
wave radio transmitters under 
test, a new code-message trans- 
r that works like a dial 

standard radio- 


tel and 
tear sing aru rcrving 
Jont bobim 
types 


of power supply—a wind-driven 
generator, astorage-battery-and- 
feterator set powered from the 
ft engine, and a new two- 
voltage generator hooked to the 
it engine—are being com= 
pared. In addition, the experts 
are testing various, types of 
radio antennas for plane use and 
‘ capacity altimeter—a device 
oF intervening tg he gato 
of intervening fog, the height of 
‘© plane above the ground, thus 
warning pilots rE over moun. 
tainous regions of impending 
danger before it is too late. 
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Plane with 150-Foot Spread 
Has Wheels Bigger Than Man 


-ANDING wheels taller than a man, 
and a massive fuselage twelve feet 

‘deep at, the cabin section, mark as phe- 
nomenal the new Injlezible of the British 
Air Force, probably the largest land plane 
in ‘the world. "With its 150-fot_ wing 
spread, it must be skillfully manew 
sideways into even the largest hangars of 
the Air Force. Such a giant plane, it is 
foreseen, may prove a passenger-carry- 
ing competitor of future dirigi 

‘When Squadron Leader J. Nakes and a 
daring mechanic recently took the mon- 
ster on its trial flight, they earried para- 
‘chutes to save themselves should it prove 
too unwieldy to control. But the fli 


was successful and the huge bird taxied to 

a graceful landing. 

Balloon Dwarfs All Others 
AT high altitudes do to motors 


eit tn the cpp serio of the shoes: 
fare questions Germany is investi 

tate ‘vith the largest balloon in the 

world—the spherical 53,000-cubie-foot 

monster Berek son, Safe, recently 

completed. Carrying four passengers and 

‘an experimental motor in the basket be- 


neath its eighty-five-foot ns, bag, it is 
making repeated ascensions miles hi 


U.S. Retains Altitude Mark 


A bith altel C, CHAMPION, 
U.S. flyer, holds the official 
world’s le record, seeding, to the 

‘Federat ‘her ique Internationale, 
despite the Italian airman Renato Dona- 
recent reported feat of a $8,559-foot 
sirplano ascent, Donal failed to execod 
Champion's height by. 100 meters. (928 
feet), eae required to establish a 
few ar 

Champion's record, made in a flight 
that ended in a spectacular flaming 
descent, has been re-checked as 38,4 att 
feet by the world-governing aeronautical 

7 Other aspirant standings are: 

‘Lieut. J. A. Macready, ex-U Army 
Air Corps; second place, 37,569 feet. The 
U.S. Bureau of Standards reduced to this 
figure his originally reported world’s mark 
of 38,704 feet. 

Jean Callizo, former French record 
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‘and records 
Capt 
42,470 


life. “Either would have been a world's 
record for all aircraft; but the F. A. I. dis- 

:¢ frst because of a forced para- 
chute drop and the second because he did 
not have “ possession of his instruments. 


Here ie the Supermarine Napier racing s0 
plane 5-5 in which Flight Liewtenant 8. 
Kinkead, of England, ret his death while 


b Sonera since neds s new S1Ssnile record 


Two Records Shattered 


eo ee 
tance estimated equal to'a New York- 
Dublin trip and return. ‘They broke the 
‘St-hour record held by the Germans, 
Johann iti ead ‘Cornelius Edsard, 

On the same day, Major Mario Di 
Bernardi, Italy's speed ‘Hing, smashed 
his world’s record at Venice, going 318 
miles an hour. At one point he was 
clocked at $50 miles an hour, the highest 
officially recorded speed ever reached by 
‘a human being. 


New “Gear-Shift” Propeller 
W til EAE sag an 


by which an automobile increases pulling 
power at the sacrifice of speed. 

Hitherto, says W.R. Turnbull, Cana- 

inventor of the device, an 


climbing, sill another type. In Turnbull's 
invention, the propeller isadapted,through 
an electric motor at the pilot's control, to 
any of these uses. The plane could even 
fly backward; though Turnbull has de- 
cided to eliminate feature lest too 
reckless stunt flyers try it. 


Self: Acting Crossing Gate 
m1 i d 
gate was rece 
National Safety Council at Chicago. At 
the approach of a train an electric a 
the gate des 


1 railway, toy 
ting crossing 


be done 
ess driver 


Plane 
LINDERS dropped by airplai 


Aid Wrecked Ships 
“to 
rey life lines 


sd ships. will 
rvivors if the invention of Lieut 

von Paulsen, dew. 
+ is installed on all 
Const guard aircraft, as itis already on 
sore, Flying over tive shore, the aviator 
apy the weighted line ear the coast 
guardsmen, then he swoops out to the 
stranded ship, ‘The line pays out of 
eylinder which he drops on the ship. 
Experiments with the device have shown 
this to he a great improvement over the 
old method of fring a Tine out to the 
diaabled ship with 


Com 
onsti 


Pillow Cures Sleeplessness 


VISES of nema ay now be 
led to sleep, iti aaid, by opening a 
smal window ina ey vented pillow 
and inhaling evaporating liquid previous- 
fy dropped on. ebeocbent ‘eotten. inside, 
No anesthetic or narcotic is used, the 
inventors state, the liquid being « harm- 
lesa vegetable oil. 


Electricity’s Strange Uses 


{OM making ice ream out of cold 
forage butter in the mountains of 
Viggnia to electroeuting bugs in peach 

ard, the uses of electricity are widely 
varied, a recent survey discloses. Mush 
rooms thrive best right after storms, and 


‘mushroom cellars with electricity from 
the light socket. At the Government 
radio station at Arlington, Va., ice and 


este ete 


Below: One end 
Gre | ad oo te 


sleet are melted from the antenna by 


electric eu 


‘enormous coast 
defense guns at Sandy Hook, N. J., are 
raised, fired, and lowered by the same 
Kind electricity that ia used to, srt 
white potatoes in Maryland. 

‘many beauty parlors remove superfluous 
hair with electricity, some Latin American 
barber shops claim a method of using 

the current to grow hair on bald heads: 
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Alaska, America’s Bargain, 


Yields Over a Billion Profit 


LASKA, cold and barren, was sold to 
the United States in 1807 for 
$7,200,000, one of the largest real estate 
transactions ever completed. Russia, 
perhaps, was glad to get rid of such 
tremendous “white elephant,” and_no 
doubt many thought that the United 
States was throwing its money away, yet 
nce that time, reports reveals Alaska 
hhas produced more than 8500,000,000 
worth of fish alone. With furs, copper, 
gold, platinum, and other precious prod 
ucts, the “barren” territory has yielded 
‘more than $1,183,000,000 over the origi 
nal investment, it is estimated. 


Lost Sheen of Silk Restored 


ILK, mercerized cotton, and artificial 
fiber may be restored to their orig- 
ial ls Tt ‘yang, BY te 
oad oes patented 
Serording Uo report. Tiss taew 
Said also to diinfect the loth. 


Peril in Some Public Baths 


JUBLIC pool bathing, often regarded 
ert g viewed 
wih compton by’ public healt ofcais 
after a recent survey by 2,000 doctors in 
forty-one states which revealed that 
several epidemics of tonsllitis, colds, and. 
skin diseases were traced to public bath- 
houses, Bacteriological counts in some 
pools revealed 4,000 bacteria per cubic 
‘centimeter of water, said to be from the 
skin and saliva of bathers. Except when 
rigid standards are set up, public bathe 
houses may be a menace to pul 

instead of a boon, medical authorities say. 


Street Car Camp for Tourists 
T can be done with veteran 
street cars after they have become 
too old or too unfashionable to 
Souncing. ver "the thoroughfare? i 
faterprsing man in Lawrence, Kann has 
the problem. He bought six of 
them, removed their trucks refitted them, 
and sét them up as a tourist camp. Equip- 
ped with hot and cold. water, showers 
electric fans and lights, kitchenettes and 


libraries, the cars, seen below, have been 
turned into comfortable “eabins.”” 
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Plants Growing in Tree Tops 


Extend Roots to the Ground 


JLANTS that perch on tree tops have 
‘been discovered in British Gui 

Dr. B. E. Dahlgren and are on exhi 
in the Field Museum in Chicago. Air 
plants of the pineapple family, a flat- 
Jointed cactus, and a yellow orchid are 
among those found in the top of a fig 
tree, growing in a mass which apparently 
existed as a parasite until its long roots, 
reaching down from the branches, were 
able to find the ground, Among the plants 
is a nest that was built by a colony of 
white ants, it is said. below which is a 
tropical variety of mistletoe, 


Auto Horn Sets Traffic Light 


‘ON impatient motorists at subur- 

ban street intersections may change 
the red signals to green ones and drive 
by them at will, as shown below, simply 
by blowing theit horns! Charles Adler. a 
Baltimore signal engineer, has devised a 
control for the traffic lights that can be 
‘operated by the horn's, sound waves. 
Police are testing one trial installation on 
the outskirts of Baltimore. 

‘The effect of the device is to keep traf- 
fic open constantly on a main thorough- 
fare, except when it is halted by one of 
the ‘comparatively few drivers on the 
rou atrecta who wines to pas, 

dard normally shows the 
posinal teu on thao whee 
fd the red or stop to those on the cross 
streets. A cross street driver, wishing to 
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pass, sounds his horn directly into 


an ordinary telephone transmi 
ITidedeyies pie op tne posal oc 
the rest. hen 
‘green light on the main 
line to red and the red light on the 
cross street to green. The cross 
street driver passes. ‘The device is 
adjusted to return automatically 
to normal at any determined time, 
say thirty seconds, after a cross 
street driver has changed it, 
If the test system proves success 
ful, other cities may adopt it. 


Astronomy’s Silver Ball 


'NGRAVED with the heavenly 
bodies known to sixteenth een- 
tury astronomers, a solid silver 
lobe, nearly a foot in diameter, 
alued at. $108,000, ‘which was 
fashioned by the Swedish astron- 
omer, Tycho Brahe, was recently 
exhibited at the American Museum 
of Natural History in New York. 
First to assign comets their place 
the scheme of the universe, 
rahe accurately recorded. too. the 
movement of the moon around the 
earth. Yet, curiously, he believed the 
cer the centr of the univer, ih he 
sun revolving about it, er 
planets, he said, moved around the sun. 


Metal «Ears” Detect Planes 


UGE. mechanical “ears,” perfected 
by the Army, are now able to hear 
‘airplanes and dirigibles fifteen miles 
‘away, and find the range for heavy 
antinireraft artillery, according. to 


reports from the Fi 
Philadelphia, 
i 


Sere TRANS§ I TTER WORKING 
THe Liours 


‘How Charles Adler's device enables a motoraton  croestrect to change the trafic lights by tonting 
his horn, halting trafic on the main highway to let hes past Above: "A demaostration of tht 
‘lectricechaniam by which sound waves ofthe hora are taree ints smpalacs that operate the Meh 


Novel Test for Steel Bridge 


How sens iste bridge? Raitway 
engineers at Essen, Germany, 


eel bridge will stand. Special 
recording instruments were designed and 
Tulle for the tests, in which two: loco 
motives furnished the action, An 
rate knowledge of the structure's te 
strength was thus obtained, 


First World Weather Maps 


th fate, the weather of the 
world is being mapped on a single 
hart to discover the laws of Nature 
which govern its of the 
Smithsonian Institution at, Washington 

we prepared large outline maps. for 
‘compiling weather data such as wind ve- 
locity, barometric pressure, temperature, 
and’ rainfall, reported by. 387" observ 
ing stations’ in both hemispheres, ac- 
cording to Dr. C. G. Abbot, secretary. 

“Influences which affect a large area 
like North America will likewise affect 
areas like Australia,” Dr. Abbot says. 

By observing changes in climatic con- 
ditions, the effect of solar disturbances 
such as sun spots may be revealed. 


oom Nature Color Fruit 


ience has again come to 
th Si is nat 
ways a sign of the flavor, but. people 
seem to prefer the more brilliant toned 
oranges, although the lighter ones. are 
often more tasty. By treating the fruit 
with ethylene gas, chemists have found it 
possible to develop a much deeper color 
in the protective covering without affect- 
ing the edible quality of the oranges, 
according to reports from the Agricultural 
Experiment Station of the State of New 
York. Apples may also be beautified by 
treating the soil with colorless chemicals 
like ordinary saltpeter, it is said. 
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] The “Iron Cashier” 


2 —— 


Fourteen New Products of 
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Cigarette Lights Easy Motor Signal 
Without Match 


Folding Screen for Home Movies 


‘rene a button the screen ‘unrols lke «window 
Shade, and folding pieces of wood hold Te taut 


AirMail Signal 


‘Air ail planes are 


‘Men who have «habit of losing raters wi 
howe 


for ready we 
Weets They slip om in a ily, ed 
Treinconapiewous enough to atiay the person who 
‘Objects to the inconvenience of ordinary rubbers 


‘This Boat Rolla on Water oS, ae aloo 
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Novel Boat of Canvas 
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and Auto Tire Tubes 


‘Wash, Tt may be folded into # flat case 
for transportation in a railroad baggage 


car like ordinary I ‘The inventor 
plane a leap over Ningara wil 
the novel craft, He says the tubes will 


protect him from the severe jolt and make 
‘sinking of the boat impossible, 


Best Telepathy Letters 


E awards offered in Februty for let 
ters on telepathy are on page 

this nucnber, with the letters thet earned 

the awards. 


All Boys in 4 Generations 


FAMILY has been discovered in 
San Pedro, Calif, in which the male 
tendency is wo strong that in four genera- 
tong tity ive sons have bem bar, bat 
no daughters. Some m; 
factor that is fatal to female embryos and 
is handed down from generation to gener- 
tion might. be ible for this: Dr. 
B, Daven rt, Director of the Eugen- 
of the Carnegie I 
jas paper lip soul wees re 
‘Of other stich families to aid in find. 
ing the true cause. There have always 
been more males than females born, it is 
said, but the average docs not explain the 
ease of the San Pedro family. Statistics 
show 106 boys born to every 100 girls. 


Huge Concrete Wall Moved 


ASSIVE blocks of reinforced con 
crete, larger than freight cars and 
iB seventy tons apiece, were re- 
cently cut from’ twelve-foot wall more 
than eleven feet high and a quarter of & 
tile long, moved upwards 
sand feet on rails to a new loca 
Long Beach, Calif., and cemented to- 
gether again. Hydraulic jacks lifted each 
section out of a five-foot trench onto flat 
ot tanks, 

‘wo spacious gas tanks, ori ar 
Bie prying om fA 
their new inclosure over an artificial lake 
which engineers -made by constructing 
dikes the route and flooding the 
sea water. 


round 


feted motor eat ture tubes 
by ie inventor, Al Paumett, 


Ringers Falla The boot, 
Traveling cave, weigh bat 30 
‘pounds snd caly 150 whem 
‘tet with the tubes Pa 
‘Sets shown below demon 
rating hin strange device 


Radium Substitute Promised 


HEN scientists, have learned how 

to harness artificial lightning in 
the laboratory, radium, now worth more 
than $2,300,000 an ounce, may be prac- 
tically valueless, since a new and more 


powerful X-ray tube will do its work, de- 
clares Dr. William D. Coolidge, inventor 
of the present X-ray tube. ‘million 


volts of electricity are needed to operate 
‘a powerful vacuum tube in order to pro- 
pg ged me ge as those shot off 
Particles of  yedion, and Dr. 
sy fa so 
inary X-ray t 
‘at a capacity of 900,000 volts. If larger 
tubes can made to withstand the 
artificial lightning, it will be possible to 
Pere: Si ncken sodas 
‘on of radium would produce, according 
to Dr, Coolidge. 

A short time ago, at the General Elec. 
trie Laboratories Pittsfield, Mass., 
F. W. Peek, Jr., produced artificial light 
ning of 3,600,000 volts, the highest volt- 
age ever obtained. 


Strings Control Model Auto 


A REED of nearty seventeen miles an 
hour has been made by the ear 
Shown below, called the smallest real 
automobile in the world—a workin 

model with a foureinder, wateecolal 
‘gasoline engine. brakes, cluteh, differen, 
ial, and sccclerator. Jans Schuts, its 
builder, is a German mechanic, He con- 
trols his light four—it weighs 
but twenty pounds—with a 
set of strings, since getting in 
and driving the car is quite 
‘out of the question. 


ae 


y 
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Temperature of Mars Taken; 
Fifty Above at the Equator 


OES life exist on Mars? Would we be 
able to live there if we could bridge 
tthe millions of miles that separate us from 
the red planet? Scientists have come to 
various conclusions about the probabil- 
ity of life on Mars, and now Dr, W. W. 
Coblentz, of the U.S. Bureau of Stand 
ards, says—after observations at the Low- 
ell Observatory in Flagstaff, Arizona—that 
if we should find on the planet sufficient 
air to breathe we should be rather uncom- 
fortable ‘without our winter overcoats 
t the north and south poles of the planet, 
Dr. Coblents says, the average tempera. 
ture in seventy-six degrees 
‘even at the equator the thermometer 
would hover around a chilly fifty degrees 


above. 
Ray’ of light and heat reflected from 
the sun by Mars and its own invisible 
“temperature” rays were 
sevens fa water, rock sal and 
luorspar: so haeasine! carr 
were concentrated on an electric ther- 
‘mometer in a vacuum, Two pieces of 
metal, joined together in the vacuum, 
turned the rays into minute electric eure 
rents, which, when measured by delicate 
instraments, disclosed the planet's tem 
perature, 


Tree Rings Reveal History 


Gea pine trees are growing in New 
Mexico which were saplings when 
te'Dr Alber B Doulas othe 
to Dr. a of the Us 
versity of Arizona, who has made a 
study of the “fingerprints of time,” the 

y ae of tree growth, in ry fort 
Detect ingpa ei eset 
with the calendar of the ci ised rece 


Similarities between. the ri 

pines and. the Tot eal ris 
trees of California are expected to reveal 
seasons of drought oF rainfall. 


Brain Surgery Effects Cure 


BY LIETING & patients sal with 
een-edged instruments, breaking 
abl bone otk fered then sotsg 
away certain brain tissues, a case of 
epilepsy, dreaded disease of the brain, 
was recently cured by the famous Dr. 
Foerster, Professor of Surgery at Breau, 
Germany, itis reported, Phroughout the 
‘astounding operation the 

patient, who had tray- 
led from Australia to 
consult the German 
scientist, remained con- 
scious, while eager stu- 
dents erowded about to 
wwateh each move of the 
celebrated surgeon. _Al- 
though his left hand is 
now paralyred as a re- 
sult of the removal of the 
in nerves controling 

‘the patient has com- 
ly recovered from 


the bone under his wcalp, 
which is once more se- 
in place, 
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AMERA shutters are clicking 
and films are recording thrill- 
ing_pictures as, the 

voleano Kilauea, in the Hawaiian 
Talands, secthes in its latest erup- 
tion. "Daring voleanologists, on 
recarious overlooking eminences, 
brave noxious fumes from the boil 
ing lava beneath them to. train 
cameras onthe mammoth show and 
preserve it for science. ‘They have 
come from the near-by voleano ob- 
nervatory to make this the best 
observed eruption in history 
An unearthly glow over Kilauea’ 
Tong ago terrified Hawai 
ives. "The goddess Pele is 
they said, ‘The crater 


to its great basin, 
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form 
the normally small lava lake at the center 
into a, huge ealdron of boiling rock, 
hhuge island of 

; and Frank A. Perret, noted 
Yoleanologist on a jutting piece ‘of rock 
above it, got a snapshot. At night he 


risked the terrible consequence of a 
misstep to film one of the fire-spattering 
fountains in the lava lake itsell. 

x charge of the ob- 
servatory, says the present eruption is 
fone of a series that commenced in 1924, 


Novel Cockpit on Ground Tests Flyers’ Ability 


HETHER prospective pilots will 
Wis at bode van alplane is 
quickly determined even before they have 
left the ground by a novel apparatus 
recently adopted by the Brit- 
i Air Minty for. testing 
their fitness. Sitting in a 
Tike. that of an nirplan 
cockpit, the hopeful candi 
date grasps realistic controls 
while an inspector barks at 
him, “Left. bank! Spin! 
Nove dive! Stall!” What the 
‘would-be pilot does with his 
joy stick and rudder bar, in 
response to these imaginary 
emergencies, is graphically 
recorded on acharting device. 
‘From an examination of 
the graphic record, the in 
spector can tell in a moment 
whether the applicant can 
fly a plane. If he has be- 
come excited and pulled the 
‘wrong control when he im- 
agined himself in a nose dive, 
he is summarily rejected on 
the machine's recorded evi- 


if he has kept hi and 

raalaeenals sere 
Situations he is ljedged to have “Aying 
sense” and hea qualified as a pilot. 


Ss Scientists Risk Death in Lava Lake 


1a cicie:_A U.S. Government scientist pho- 
tographing the Kilauea eruption from & rock 
ledge with = telephoto leat. Above! Night 
Wiew of ery fountain in theiava ake, Below 
Iindand of rock snapped ait sank in lays lake 


A Subway Without Trainmen 


ONDON'S new allah A 
‘way runs for six miles undergrount 

between branches of the Post. Office 

Department, carrying forty-five tons of 

mail at a thirty. 

hour without engineers, 


aa year, it is claimed, 


Old Paper Money Made Over 


HAT becomes ‘of all the wor: 
out. paper money? " Formerly 
ld bills that became too ragged for use 
‘were cut up, ground into pulp and pressed 
into souvenirs for tourists who visited 
Washington. A new process of cleansing 
the pulp, however, makes it possible 10 
remove the durable inks s0 that the pulp 
may be used over again for other pur. 
is said, A very fine grade of 
‘writing paper is one of the products of 
the new salvaging process, 
according to reports, 


Any Questions? 


NEIS magazine is more 
slad, whenever 
sible, to abswer readers? 
{questions on subjects within 
its scope and also to supply 
names and addresses of manu 
facturersof devicesmentioned 
in its pages, Responses are 
leas quickly as possible, 
considering the time often 
required for research, © Inq 
close stamped, self-addressed 
envelope and address Infor- 
mation Department, Por- 
‘ULAR Scrence: Mowriitx, 250 
Fourth Avenue, New York. 


Grain Transplanting Device 
Increases Crop Five Times 


NEW German grain transplanting 

machine sets out more than 12,000 

plants an hour, one to each square foot, 

ing one thirtieth ax much seed as ordi- 

used, and yielding from three to 

Is to the acre, 

jimes its cost in 
labor, aecording to the inventors. Sprou 

a sedlings planted in this way, Baving 
ireater freedom for vigorous root growl 

are said to usually develop from thirty 

to forty stalks a plant. 


No Gear Shift in New Auto 


ALL gear shite may be dliminated from 
‘automobiles if the design of a new 
motor demonstrated in Philadelphia re- 
gently is universally adopted One 
feeds gas to the motor. Instead of being 
to the rear axle, this motor drives 
aan electric generator. which supplies pow- 
cr to an electric motor to turn the rear 


wheels. Great flexibility and rapid pick- 
up are claimed by its backers for the new 
‘combination motor, 


Blue Paint Joke on Baboons 


TLD animals are being repulsed in 

the British Crown Colony of Kenya 
by_ grotesque but humane treatment 
which docs ‘away with the necessity of 
shooting them, Elephants, hippopotami, 
bushpigs and baboons were recent sur. 
prised to find among their number a 
‘queer animal that resembled a baboon, 
except that it seemed to have had all its 
hair shaved off, and wore a coat of bright 
blue, So startled were they with this 
apparition that they no longer return to 
raid the colonists, according to the official 
‘who captured the baboon and released 
him after transforming his appearance 
with a razor and paint brush. 


Transplanting Hawaii’s Fish 


“IP RANSPLANTING "Hawaiian 
fish, prized for their food quality, to 
other parts of the world is the dificult 
feat being attempted by the trans 
ralawaii. During the next to 
the United Stats 500 fish will bwin and 
ina con- 
firucted tank in. the 
hold, as shown at right. 
‘Their water will be 
constantly replaced 


through pipes leading 
directly from the sea, 
and their comfort as: 
sured by an elaborate 
heating system, Should 
the fish survive this 
journey and removal to 
‘American waters via 
imilar tanks on shore, 
will be the first time 
history that thetrop- 
jcal sea denizens have 
been successfully 
transplanted.” 

First tests of the 
apparatus were made 
‘with 700 different kinds 
of fish in preparation 
for the actual voyage. 
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Smallest Fire Boats Fastest 


AT are said to be the smallest 

and swiftest fire boats in the coun- 
UF the ee department of Fortands Ores 
bs went of Portland, Ore., 
for use along the Willamette River. The 
Bont tof wich are sh sien 
in tograph, are but eighty-six 
feet long, but the three can concentrate 
9,000 gallons of water a minute on a 
waterfront fire. Driven by 363-horse- 
power Diesel engines, they are capable of 


‘twenty miles an hour, ¢ boats cost: 
$100 50 cach. 
If Men Had Bats’ Wings 


\TS have such large wings in pro- 
B to their boies that man, 

‘them, would have to develop ten- 
foot-long fingers with webbing between, 


Radio Aids in Paper Making 


is pieces of paper 
Plates of his tuning coadenser has resulted 
tn the design of special radio apparatus 
to test the thickness and moisture content 
of paper manufactured in the mills at 
Bangor, Maine. As the paper is made, 
the fluctuations in the radio wave of & 

power sending set tell the machine 
tender whether the dryer is removing the 


proper amount of moisture from the pul 
thus the quality of the paper can 
instantly and accurately regulated. 


How Rocks Fan Mine Fires 


‘OAL mine fires that rage underground 

long after all attempts to muffocate 
them have failed, are kept alive by 
“breathing rocks,” in the opinion of 
Prof. W. Spencer Hutchinson, metal- 
lurgist of the Massachusetts Institute of 
Technol 


logy. 
shaling” air when the barometric 
high, these porous rocks fan 


pressure 


the fires in mines such as that at Butte, 
Mont. “Although completely sealed by 
concrete walls, the mine continues to 
‘burn deep under the ground while miners 
work in new tunnels alongside. 


How Much Do You Know 
of the World You Live In? 
NESE questions are select- 
et trom hundreds "sent in 
Wy our readers, Test, your 
Knowledge with them. Correct 
‘answers are on page 129, 

1. What ancient American. 
people anticipated modern 
Bstronomy? 

2. Where is asphalt taken 
out of lakes? 

3. What South American 
country was traded for 
New York City? 

4. Where do railway cars run 
upside down? 

5. Why are there no trees in 

6. 

7. 


northern Canada? 
What is the Great Basin? 


. Where are the largest fossil 
bones found? 


8. What grain crop grows | 
Under water? 
9. What isa dingo? 


What is the lowest place 
on the earth's surface? 
Where are the helium 
wells of America? 

Why was the gold of the 
Mayas and Aztecs purer 
than that of modern coins? 
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merchant veawel ever built iu this country 
and the largest in the world boasting # 
Alectrio drive, was recently prone 

rea 


into. commission. 
rac of 
manned the twin 
‘on the vessel's trial tei 


black gan 
steam turbine 


Coupled to generators, they furnish 
seventeen thousand horsepower to the 
electric propeller motors, With the steam: 
electric power, the vessel will leap for 
‘ward instantly’at the touch of a control — 


with steam alone, 
between New York 
‘oust ports. 


BROKEN-DOWN con- 
denser leaves you  abso- 
lutely stranded on the road. 

Ihe condenser consists of two 
strips of tin foil wound into a 
compact, roll with a piece of 
paper to insulate them from each 
‘other. One piece is connected by 
way of a wire to one of the 
breaker contacts, and the other 


thet. 
forced apart by the cam, the 
flow of current through the con- 
tact points and the primary 
ig of the spark coil is 
interrupted. ‘The magnetic field 
created in the col by the flow of 
‘current collapses and the mov- 
ug lines of force produce a very 
igh voltage current in the 
pesondary winding of th oper 
coil. When the condenser breaks 
down, it no longer acts to store 
up the current that would other- 
‘through the contact 
points in the form of aspark; and 
core at the 
ints and insufficient 
seltage "is geaecated in the 
sey wig to pte 
gap po ie spark 
org no way of ep 
ken-down condenser it ia 
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‘Above: The new Got foot electric Seren Uiner 


Monorail Motor Bus Trains 


FOTOR trains,” large automobile 
busses that balance themselves 
aa they speed over a single rail track 
trailing a second car alter them, have 
tien introduced. ia Hungary’ to replace 
the usual railroads, according. to 
reports from Vienna. ‘Twenty-one of 
titre gasoline driven monorail trains are 
Already. in operation on. the State Rail- 
‘ways, and are said to be miore economical 
tind great deal faster then steam engines 
for light passenger service. 


“ 


Sounds Have Their Colors, 
Says Psychology Professor 
D°. YOU see a vivid color in your 

‘mind's eye when ears risseent 


‘Does a brilliant kaleidoscope 


sound? 


flash through your mind when you hear a 
Jazz orchestra, and do you see soft, vel- 
ety waves of a particular shade of blue 
when the church organ throbs? 
algrmnce W. Cole, Profesor of Pay. 
at the University of Colorado, 
declares at least two percent of huma 


extends to the names of days of the week, 
and even to different odors. Children 
especially are likely to think of differes 
sounds as having colors of their o 
Harsh noises often seem black, wl 
mellow notes will suggest a fantasy of 
golden color, says Cole. 


Life Rafts Made of Kapok 


MAZTRESSES, of apok, a floating 
floss resembling cotton, will soon 
ibe used on some ocean liners in place of 
the usual lifeboats, according to reports 
from Paris. Rafts made of four or more 
(of the mattresses will be easier to handle 
than lifeboats because they will not be 
ramped, by huge waves: itis said. 
Capt, Wanteck, of the Brench 
suggested this use of the down obtained 
from tropical trees, 


Theater Seats of Rubber 


HEATER seats, chairs, table t 
and mats of rubber, ail beautifull 


of the rubber industry in England re- 
cently to demonstrate new uses of the sub- 
stance. ‘The first rubber overshoos, with 

Phomas Hi 
cock made nearly'a century ago, were 
also displayed. 


New Radio Talks to Flyers 


ARRY iterate fa up in the okies may 
bbe directed from a dugout in the 
ground with the new portable radio set 
store ithe Session below, dere: 
y the Signal Corps. Tt may 
packed up and carried from place to 
Urinary: trunk. “Only 
fa few minutes are re- 
‘quired to install it and 
mut it in operation. 
P Morse cade is used 
‘ordinarily, but the op- 
erator. ean throw his 
oie into the 
turnin, 
nd talking into 
phone mouthpiece: 


Hh receiving and 
transmitting sets with 
jerators. to 

We power are 
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A Host of New 
Devices for 


the Household 


Pat > 
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cf } 
You can save a few precious seconds in the morni ; 
Serenata eee eek Sere ‘Za 


{o comb and brash your hair with » single matcot 
‘Within ite compact cloved shape, relesed by the 


Dreware of a button, are two small combs chat 
Slip and lock ita the aides for instant, rai es Z \pparently as soft as 8 sponge is this new bite 
‘Press another button, and a hand miror aides ut . nd pre cmp auprabepee| 


Stopiance,« curly mam of ropper for cleaning and 
‘rom the top. Travelers will appeeciate this device polahing ots and pan but it bit ia marvelous, 
‘cording to the taker, ta remove rust. discolor: 
‘Son, and sticky food. It ir aaid not to scratch 


Screw a lamp with this new lock into your socket — 
ftod it will say there for Use life of the bulb. Te 
‘cannot lonen with jarring or vibration, end no one 
orant of the secret can remove ie for ft wom't 
‘Srew out in the ordinary way.” Pull it down: 
tward a fraction of an inch and it can be releaped 


i sieve bull hat the I 
Server the purpose. IF yo 
Sone wnt it wat thee 
litle and the strsiner 
ieppenr. "It anves the 
jaenes of looking for 
Strainer wien you eed it 


‘ue, The water pipes fun behind the wall 
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How to Adapt Your Set to A.C. 


Fig, 1, Teng A.C. adeotor 
Iharmesors im commercial” seta 
Tnattute of tandarda laboratory 


JAN T change my bat- 
tery-operated radio 
receiver into a full 
electric model? Is 

A. C, conversion practical? 

What does it cost?) What 

parts do I need? Is there 

much bum? 

‘Those questions, and oth- 
‘ers on the same subject, are 
‘onthe lips of radio set owners everywhere. 
Probably you have asked them yourself. 

Extensive experiments have been ear- 
ried out in the laboratory of the Popular 
Science Institute of Standards to find out 
definitely and accurately just what you 
ean do in the way of A. C. conversion and 
what results you may expect when the 
conversion is properly carried out, 

‘These experiments prove conclusively 
that you can, by the nse of the proper 
apparatus, easily adapt your old receiver 
for full electric operation, thereby mak- 
ing it as simple to operate and care for as 
any other houschold electrical appliance. 


ITH. full electric operation, you 
iminate entirely the necessity of 
testing, charging, and filling the storage 
A-battery, and of replacing the B-bat- 
teries at regular intervals. In fact, you 
get rid of every attention and replace- 
is the battery-operated 

nt of the vacuum 


‘On the other hand, A. C. tubes are 
more expensive than those used in the 
Pa ip paired 
so long. Itis toexpect, thougl 
Both these. disadvantages’ will be 
fontiod a tan wee hare 
Converting your set for ful electric op- 


eration will not give you more dis- 
tance nor make the set more selec- 
tive. Neither will it bring any 
improvement in tone or volume if 
you are now using a type 171 power 
tube in the last stage. The sole gain 
is in freeing yourself from the work 
of taking care of a battery-operated 
wet. 


Experiments at the Institute of 
have shown that almost 
any standard type of factory-built or 


Fig. 2. An old. homeamembied radio receiver 
‘onwerted for ful electric operation. A Belin 
‘Seto, antena, round, aad speaker complete ft 


home-constructed radio receiver may be 
converted for electric operation, In many 
teases the conversion can be accor 
without changing a single wie i 
radio receiver. Such receivers as the ordi- 
nary neutrodyne or balanced radio 
Seceeney (pase ek sear a 
to use a type 171 power tube, can 
be converted without change. If they are 
of the older type, the B-supply wires 
inside the set must be changed to provide 
for the necessary separate high voltage to 
the power tube. 

‘Of course, where balancing condensers 
are used to keep the radio-frequency 
stages from oscillating, these condensers 
must be readjusted because of the slightly 
different capacity of the UX 226 alter- 
nating current tube as compared with the 
standard 201A battery tube. 


RECEIVERS using the grid resitance 
method of preventing oscillation, 
where a high resistance is inserted in the 
grid lead of each radio-frequency ampli- 
fier tube, require no special treatment. 
In older type sets, however, where the 
potentiometer method of preventing 
oscillation is employed, conversion to 


A Complete, Practical and Simple Way to 
Electrify Your Old Receiver—A Method 
Approved by Our Institute’s Engineers 


By ALFRED P. LANE 


electric operation necessitates the intro- 
duction of some other means of control- 
Jing oscillation, because you can't use a 
potentiometer connected across the alter- 
ating current filament leads of the tubes. 

stances wil solve the 


seems to be considerable fon 
fusion ax to what constitutes complete 
electrification as that term. is popularly 
‘understood. ‘There are two distinet meth. 
‘ds, One istoemploy the new alterna! 
‘current tubes such as the UX 226 
UX 227, using low voltage alterna 
current from a step-down transformer; 
the other is to build 
Aliminator on 


suitable for use on 
the filaments of ordinary 
storage battery tubes. 


‘THIS article we 
consider only the first 
kystem—the use of the 
new A.C. tubes. Ina 
ire article we hope to 
cover the experiments now being carried 
on at the Institute of Standards labora- 


tor 
‘in converting a battery-operated radio 
rreciver to full electric operation, certain 
parts of your present equipment are dis- 
carded and certain new apparatus must 
be purchased. Assume, for example, that 
you have a five- oF six-tube radio receiver 
‘with the usual equipment. ‘This means 
that the sockets in the receiver are sup- 
plied with 201A tubes excet in the last 
tage of audio amplification. You prob- 
thiy hevoa Ti¢or 71 power tube ft tet 
tocket. Theresa six-volt storage battery 
under the table or in the lower compart 
‘ment of the console cabinet. Next to itis 
a trickle charger or. perhaps, a full-rate 
Charger, And beside the charger, there 
will be three or possibly four 45-volt. B- 
batteries, In addition, there will be one 


‘When you convert. your set to electric 
eperation. you will discard all the 201A 
tal ‘storage battery aud charger, 
and ail the dry cell B aid C batteries 
Geriesde 3 thie seer bee 
new au fect condition, throwing 
them away is wasteful, so the ideal time 
to consider converting your st to electric 
operation is when your tubes are no longer 
as good as they might be, the storage 


June, 18 
‘battery no longer holds its charge and 
‘consequently requires too frequent charg 
ing, the charger no longer works efficient- 


ly, and the dry cell batteries are dead. 
electric operation, you retain the 
wer tube and purchase new equipment 
ts follows: UX 220 tubes to ‘each 
of the 014 tubes except, one, the de- 
testor. ‘That ones replaced by a UY 227 
tu next item is an A. C. 
Sania Biisich or seen is aoe 
ground of the illustration in Fig. 3. In 
place of the storage battery and charger 
‘you need a special filament transformer 
with the primary wound for 115 volts and 
secondary windings —one 14-volt, 
‘one 234-volt, and one S-volt. A high- 
grade B-eliminator completes the needed 
conversion equipment. 


SSENTIALLY, conversion to full 

lectrie operation means substituting 
. type tubes and a step-down filament 
heating transformer for the storagebattery 
type tubes and the storage battery. It 
stil is, and probably always will’ be, 
necessary to use high voltage direct eur- 
rent for the plate or Becircuits of the 
tubes and you ean, of course, obtain this 
kkind of current from the light socket only 
by the use of a B-eliminator. 

AIL the newest factory-built. electric 
receivers use precisely the same equip- 
ment outlined for the conversion of battery 
sets exept that in many 


Of course itis entirely 
ractical to convert a 
battery-operated re- 
ceiver to full” electric 
‘operation without. pur- 


pat es 
you can rewire the fila: 
its forthe A.C. tubes. A kit of 
heavy twisted wire pairs such ‘as shown 
in the background of Fig. $ will save a lot 
of time in such a rewiring job. 


EVERAL types of A.C. harnesseshave 
been tested and approved by the 
ular Science Institute of Standards. 

ic apa an 

for the greatest. possible adaptability, so 
ht they can be used in a great many 
ifferent types of se 

‘The ‘consists of a cable with 
several branches. Along this cable, like 
heads on a necklace, are strung a number 
of adaptors as illustrated in Fig. 8. These 
adaptors really are sockets 

prongs on the buses. ‘They are placed in 

the regular sockets, and C. tubes 

fare placed in them as shown in Fig. 4. 

‘The internal wiring of the adaptor con- 

neets the grid and plate prongs of the 

tube straight through to the grid and 
plate contact springs in the socket in the 
receiver. ‘The set socket filament te 

nals which in the battery hookup carried 
the storage battery current to the filament 
terminals of the tube are joined together 
inside the adaptor and are connected to 
the center tap of a biasing resistance 

Placed across the A.C. filament terminals 

of the adaptor. 
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Send for This List, 


A cpectal Ilet of apparatus 2 
Brora by the’ Ponstae ‘Selence 
is eenvectag Batheeyeoperated 
— cr 

radio receivers for full clectele 


for use 


A. special br 
separate cable is pro} 
prong UX 297 heater type detector tube 
fand another, fitted with biasing resis 

tance, is used for the 171 power tube. 
‘The regular battery type 171 power tu 
has been found to be perfectly satisfac- 
tory for operation on alternating filament 
current. 

After the adaptors have been placed 
in Sains sah c. 
tubes have been in the adaptors, 
the eable ends are connected to the 
Moding” pots onthe Samat heating 

‘Short-circuiting the C-battery bindi 

-cireuiting nding 
posts on the receiver and connecting up 
the B-eliminator to the regular binding 
posts onthe set complete the work if the 


Fig. 3. In the foreground in « com- 
Piste ALC barn adapter out. 
nthe background is « nimplifed kit 
ff only the mecemary twited wires 


receiver is adapted for 
uuse with the 171 type 
tube, which means prac- 
tically all the good radio 
sets made recently. 

With older sets, either 
factory built or home 
assem additional 
problems "are encoun. 
tered. If the set is fitted 
with the old type sockets, 
care must be taken to 


th adaptors that have 
pins so that they will 
stay in place. 

‘In order to take full 
advantage of full electric 
‘operation in an old set, 
tat least one change in the wiring is abso- 
Tutely necessary. Such receivers usually 
are wired so that ninety volts is applied to 
bboth the first and second stages of audio 
amplification. ‘The 171 type power tube 
requires 180 volts on the plate for maxi- 
‘mum results, so you will have to locate 
the plate supply wire to the last tube and 
bring it out to a separate binding post. 


Fe 4 
(Sdeptst and adaptor a 


‘The tube prongs St into the 
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ste the lug on the loudspeaker jack 
is wired to the ninety-volt binding 

Disconnect the lug from the wire, 
‘a branch that goes nowhere else, 
take it out entirely. If the wire continues 
to some other part of the set, merely un- 
solder it and move it out ‘of contact, 
making sure that it does not touch any 
other wire and that the ninety-volt sup- 
ply to the balance of the set is kept 
intact. 


INOW reg. mie rp the ag that you 
fave dicated ta nb 
for the 180-volt supply. 
bea i 
ot meta ei one 
{o fall electric operation. “This receiver 
JS the original ‘model from which was 
Prepared the radio. construction. 
triueh appeared. in Porcian. Sctexen 
Moxa for July, 1925. Tthas been in 
daily we since that time and no changes 
have been made in ft since it was built 
except to substitute. a new first-stage 
sully transformer forthe crigial ova 
wich red ot Tn et evn 
form, allowing the use of the 1 
mee tubes detailed in. Porvian 
mevce Moxraur ‘Blueprint No, 43. 
The Cie di ot prove for 
tube so one change fn the wit: 
ing was necessary, The loudspeaker fuck 
tras wired to one of the tntsed Aba 


tery ing pos my Cha 10 vos 
could be applied to the power tube 
type 171. he illustration of Fi 


2 shows the A. C. conversion har- 
‘adaptors in place wi 
. tubes in the sockets at 
the ends of the cable connected to 
heating transformer. 


nected in the loud-speaker cord. 
id mi 


to operate it with 
either of the power 
aumplier and. cur. 
rent supply units 
Geveribed in detail 
inthe March and 
April numbers of 
Porurar  Sctexcn 
Mowruuy and in 
Blueprints 80 and 
81, As these power 
units include the 
| second stage of an 

dio amplification, 


you can forget about 
the “output trans: 
former and entirely 
liminate the last 
stage inthe set. 
All you need do is 


fate socket 


star point, the wal of the 

tory of the Popular Science 
Institute of Standards will be glad to 
help you: provided, of course, that you 
state your problem clearly and in full 
detail. Address your letters: Radio 
Editor, Porviar Screxce Moxtuux, 
250 Fourth Avenue, New York. 
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Right and Wrong Ways in Radio Work 


Repairing Your Own Set 


How to Use Solder—Fixing Parts That Fail—Choosing Special Tools 


AXING 9 god mkdred come: 
tion is simpleandeasy, yet most 
beginners approach a’ soldering 


job with fear and trembling. 
‘They anticipate failure and, inmost 
unhappily, their worst fears are 
realized. ‘The beginner constructing 
his first radio receiver may be ever so 
careful to get each connection exactly 
right, He can spend hours of time mak- 
ing sure that mechanical assembly and 
all other details are properly carried out. 
and then the set will refuse to operate 
merely because the soldered co 
shown at the left 
ingillustration; whereasif they 
de ashore ght 
Id have funetioned perfectly tntil 
the tubes oF batteries gave out. 

-#e two connections, showing the 
foinnyoft plsce of us wire to another 
‘one at right angles, were specially pre- 
Bre it the laboratory, of the Popular 

cience Institute of Standards, ‘The same 
older, the same electric soldering iron. 
tind sections cut from the same piece of 
bbus wire were used in both eases. 


HY is one connection hopelessly 
poor and the other perfect? The an- 
swer lies in the amount of heat applied to 
the joint. It is absolutely necessary to get 
the metal surfaces to which the elder fs 
expected to stick just as hot as the molten 
oler. Of cours, you ean’t expect solder 
to flow on to a dirty, corroded metal sur- 
face and make a perfect joint, but even if 
the nurfoce ts clonn aad fresh you simply 
fannot get w good joint unless you Keep 
the iron in contact long enough to get the 
metal properly heated. Nearly all ama- 
tour soldering troubles are due to “cold” 
jointe—mere gobs of half congealed solder 
Hick to the surface of the etal by oxi 
fo soldering paste. Don't be afraid that 
you will get the joint too hot. ‘The onl; 
chance for trouble is that the heat will 
run wires and singe the insulation, 
and it is better to singe the insulation 
han to have a poor connection. Solder: 
ili ah eer ha i oka 
ich ont for eld joints, 4 
well tinned and ot, use good alder, use 
fooin or good soldering paste sn a Bas, 
ale sure that the metal surfaces are 
clean, and you will master the art in a 
surprisingly shore time. 


Repairing Radio Parts 


Wis 0, ale rier atone 
working the first problem is, of 
gure find out what as one wrong 

next it to troubles It 
Feslyregey yon degenerate 
remedy is obvious, asuning that you can 
fet at the connection. But il the Gonnec- 
fioa has broken inside a sealed-in part 


\dio transformer. it really pays 
to send the part back to the factory for 
repair. Audio transformers are wound 
with very fine wire, and unless you have 
had considerable experience in fine elec- 
trical work, don’t tackle repairing one, 
However, there are a number of 
troubles that can be remedied by anyone 
with a knowledge of ordinary mechanical 
principles. For example, if you discover 
that the spring contacts inthe socket are 
mecha rth the tubo ps 
as well as th J, you can ben 
Sat the cocks ae ofthe 
ity, ith the new Eyes 
where the prongs tut 
through holes in a plate and the contact 
springs press against the sides of the 
ngs. it is not s0 easy to make 
Brut “fortunately, the new "X" type 
sockets rarely give trouble. If one does, 
the best is to replace the part. 


AB C’s of Radio 


[INTHE carly days of radio brow 
‘casting, when ordinary vacuum 


| tuber were hard to get, cost from 
| dollars apiece, and used 
| four: times ‘as much current from 
| the Acbattery ns moxirn tubes, re 
| Mex type circuits sere 

In the typical reteset, 


They a = 
double duty, "They were, called on 
toect both ‘ae rediorequency 
tmplifers and. nado a 
‘Wilh this system: better rol than 
ould be ed when each tube did 
fot one job ware obtained. How- 
Sree, this advantage. was very 
ina tet by the fac Cat rfl 
circuits were hard to adjust, prone 
ts copletoet tot feels 
fenve ihe rmults of which they were 
 Gaviouly, Wa tapout to ob- 
1's impossible to 
tain by reflex methods results that 
cannot also be obtained by simpler 
‘Greuts ‘where each tube door one 
‘ling ooly. Ta these days of cheap, 
‘only obtainable vacua tabos that 
te coy s anoll mmcunt of corre, 
felts ecole arena longer fopule. 


Variable condensers are so well made 
today that trouble with them is extremely 
rare. Bearings practically never wear out, 
‘but sometitnes an adjusting nut will come 
loose and allow the shaft to wobble in its 
bearing. When this happens, you will 
have great difficulty in. tuning.in the 
weaker stations. The setting will never 
running, and often 
1, without turning, 
itat all, will throw the set out of tune, 


Paint on the dial, Be sure to center the 
plates as closely as possible before you 
tighten the lock nut. 

Od type sheostaa often give trouble 
‘The contact arm loses its tension and 
Uhereafter makes a poor contact with the 
resistance wire. is to bend 
te ccstece ws bal 9k free ees 
tightly against the resistance wire, With 
some types of rheostats, this ean be done 
by a slight blow on the contact arm close 
to the hub, In most eases, however, t 
results oniy in making, ‘the condi 
worse, and a repair ean be effected only 
by taking the rheostat apart. 


Special Tools Save Time 


MESS siti, jobs in, ansembing 
radio parts into a set become easy 
if along; thin-shanked sore diver i in 
your t will permit you to get. 
2 mounting screws that are down fe 
tween two parts where there is no space 
for fingers or a hand holding an ordinary 
length driver. A very short, small screw 


driver also is useful in eases where there 
is but little room back of the screw. In 
extreme cases of this kind, the right 
angle screw driver can be used. 


in which ease it ix 
‘much too large and clumsy 
for work on a radio receiver. 

‘you ean cut wire with it only bs 
the jaws to the full extent and pl 


ing 
ing the 
wire to be cut in shearing notches near 


the hub. You might struggle for half 
This foc ples a particular ob Ut 
with such pliers a particular jo! 
Soul be done early i ow seconds with 
Sither side-cutting wire pliers, « round 
nose plier, or a small flat nose plier. 

Tt may seem extravagant to purchase 
special tools for radio work, but you will 
find that they will eventually more than 
pay for themselves in time saved in the 
many odd jobs around the house. 
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HEN Napoleon Took Moscow 
This Home Was New, When Lee 
Surrendered to Grant It Was Old, and 
‘A photograph made in 1960, and, at raht, another made recently NOW, After 116 Years, the Noble Old 


House Starts Life Over Again 


By Joun R. McManon 


VM" how about building years the homestead is still going strong. it,’ corroborated Mrs. Dingfelder, smil- 


ww house?” ‘True, the house has been recondi- ing. “Itwasdark and spooky looking. The 
imes are unsettled, Hi- tioned, but the main elements remain. upstairs was cut up into about ten little 
his wife. “The ‘Time has levied lightly on the brown- bedrooms with open rafters for ceiling. 
start anything in stone foundations, the hand-hewn oak Queer nooks and corners, creaky floors.’ 
framework, joists, and rafters: and planks “It didn't look promising to a spick- 
put down as flooring. Most of the win- and-span housekeeper.” agreed the hus- 
dows are in the original state. band, “‘but_I knew everything could be 
“I hear Napoleon has started "How did you come across this place?” fixed up, "So I bought it and called i 


ram,” re 
almanae says, “Don 


into Russia, and maybe that is what the I asked the present owner, Carl E, some artist friends to advise. 
wapning applies to.” Dingfelder. “And they suggested the changes?” 
igh final verdict was: ‘Don't 


nt apply to us ten” ‘We lived in the neighborhood for “No, th 
‘Nonsense, Martha. ‘These disturb- sev was the repl Tt is more beautiful now than 
ices last for alittle while. A good dwel- ited’ the quaint appearance of you can ever make itt” They saw the 
Insts a hundred years or bette Then L went through it house as 9 pictur, not as habitation. 
‘Then you think this house will be and fell in love ‘but my wife [called in an architect to reconcile the 
still useful in—say—1928?" ‘old with the modern. I think he enhanced 
'Yes, my dear. People will be living ny. notably by adding 
in it and thanking us for putting up such dormer windows and replacing an undis- 
a substantial, cory struc- tinguished front entrance with one that 
te is pure Colonial—eurving stone steps and 
t an optimist you iron railing, white pillars 
are, Hiram! If betting were and deftly carved lintel. Tt 
not sinful, T would wager has the charm of yester- 
‘against, you. However, let year's divided door, upper 
us build, and time will tell.” ud lower halves separately 
Tt is’ the duty of the 
writer to record that Hiram me toot 
won the theoretical bet bya [> me 
wide margin. His house 


inged. 
“It ‘would be hard to 
trace the entire life history 
of this house,” said Mr. 
Dingfelder. ’ “Here's a 


stands today, showplace 
ina picturesque suburb, if Photograph of it, taken in 
Bogota, N. J. America got 1860 that shows elapboards 
through with the War of = — on the outside walls, ‘These 
1812 and Napoleon got ae ene ‘were covered with hand- 


good and through with oy ssid ialatad rca chan ‘made wood shingles when 
Moscow, but after “116 fasa, brentiot room, amie Ltchen, pasty, and! Convenient sir tomtery I bought the place and we 


T replaced them 
with one large outside chimney.” 

Tt was a good idea,” T observed, 
helpful to the general appearance as the 
new front How did you start 


“We began at the ground floor and 
transformed two adjacent bedrooms into 
1a large living room, I wanted an open 
fireplace here and that fixed the location 
of the new chimney. ‘The walls and 
ceiling got new wood lath and cement 
laster instead of the old lime mixture. 
You notice the inner wall has large deco 
rative panels in cream plaster with slate 


gray wood moldings. ‘The object is to 
‘avoid the effect of long bareness, breaking 
Up the lines of surplus length 


of the rather low ceiling—eight feet or 30 
ewe have no center light bat depend on 
wall brackets and other lary 

“Was. this oak floor lai 
surface?” I ing 

“ Yenand the original white pine planks 
made a good base,” replied Mr. Ding- 
felder. “They were a foot wide and three 
inches thick, ‘The modern subfloor is 
fone inch thick, About the only change 
in the windows of the living room was to 
shift the location of one on the west side 
to balance its mate.” 

“Balance means equal distel 
light as well as looks.” 


Esc 


is that they are hung not with 
cord but with brass strips that roll up on 


Ps 
‘over the old 


have added storm windows on 
and west sides of both floors. 

place of weather str 
fare haturally, more expensive than seip- 
ping, but may be economical when you 
‘consider fuel sayi 

‘About ie tes as mich het escapes 
through a window as through am average 
solid wall,” TC remarked, “and you cut 
that loss in two by double win 
dows, I mean loss through the glass 


ing. 


F 
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The old stairwa: 
placed with a new one—mainly an in 
provement in materials, A coat closet 
was ‘and of course the walls were 
replastered and oak flooring laid. We 
converted the old sitting room into a 
dining room. As elsewhere the or 
smnall-paned windows were left. intact. 
An inside partition wall was rebuilt to 
‘contain a pair of inset china closets with 
arched tops in the Colonial style, spaced 
ive room for a sideboard between. 
‘They do not project 

thanks to the architect's ingenuity 
housing between them in that next roon 
the kitchen, an inset kitchen cabinet. 


[A dining room corner, showing one of the built sa china 


Govets and pare 


fof sideboard Geting between then Know that (Conti 


“The kitchen occupi 
a bedroom, and hasever 
including an electric refrigerator in an 
entry hall.” 

resent owner extended the first 
floor to provide for a butler’s pantry, a 
breakfast porch anda sun parlor.the latter 

ly all glass on two sides, with 


make it. You keep vegetables, fruit, and 
such like in it, saving many’ steps to the 
cellar. ‘This particular model is six fect 
high and two feet square inside. At th 
back two sereened openings about ten 
inches square extend through the house 
wall to Jet in cold air. 


OUR way upstairs I took note of a 

lavatory in the rear hall. 
this, there are now three complete bat 
in the house. Shad 
sie! He did 


ma deal with the spooks 
” Tasked Mr. Dingfelder. 
ere easily abolished by letting 
"was the reply. “This was 
taking down partitions, adding 
oe, supplying a ceiling, and 
raising the rear rool. ‘There is a master 
bedroom seventeen by twenty-six feet 
with its bath, and two guest chambers 
with another bath. ‘Then there is simply 
the hall with large linen closet and a cedar 
closet. On the north side the roof was 
raised to give a level ceiling. The attic 
space is small and unused. | Thsulation 
of the attic against heat and cold was 
unnecessary because of the extra heavy 
sheet. copper roof cov 
the reverse of a good insu- 
irked. 


‘They were all right 
‘except on the north roof, which 
had been raised to an angle that 
gave too low a pitch for shingles. 
would get under the shin- 

ies and catise leakage. ‘There are 
different pitches suitable for vari- 
‘ous types of roofs and the least 
allowable for shingles of any kind 
fs sx inches per foot. 
opper is most expensive, but 
more enduring than tin and more 
fire-safe than zine. If zine had 
been used there might have been 
‘a question about contact with the 
cedar shingles 


in this wood affect 


“WV ELL; or soot problem ig 
solved for another hundred 
painting or repairs. ‘The standing 
seam sla rich oe Reve i 
gen safer against 
than flat seam. Since the job was 
done by competent men, T know 
care was taken to avoid expan- 
sion trouble and the roo! is 
properly grounded to carry off 
Sectreal dcharges.™ 
Tt may interest the reader to 


June, 1928 


POPULAR SCIENCE MONTHLY 


o 


Why Most Home Refrigerators 
Are Really Worthless 


By Freperic Damrau, M.D. 
— SS a 


MONG other 
luxuries ina 
reat new 
partment 


building near my home 
there is a beautiful 
private ballroom for 
the use of the tenants, 
Each apartment 
equipped with pret 
nickeled white enan 
led refrigerators. But 
nice as they are to look 
at, as refrigerators they 
fare about as effective 
‘as s0 many white soap 
hoxes. Actually, they 
will endanger the 
health of the families 
that use them. 

‘Your icebox—or the 
‘one owned by the rich 
est man in the United 
States—is good only 

proportion to its abil- 
Ryo pertorm its ap 
pointed function. And 
the one function of att 
box is to keep food 
I. If it does that 
"aa good icebox. If 
doesn't, it isn’t, and 
io amount of enamel 


cally worthless. TI 
inentioned in my previous arti 
been amply substantiated. Millions of 
refrigerators do not perform the necessary 
function of a refrigerator at all. 


N icebox to be efficient and safe for 
food preservation should maintai 
temperatures of fifty, degrees or less 
all compartments and forty-five degrees 
‘or less in the milk compartment, 

Good refrigerators are made and sold. 
‘The Popular Science Institute of Stand- 
ards tests many good as well as bad 
ones for use either with ice or with 
automatic units. However, wide public 
ignorance of the of effective 
household refrigeration bas brought about 
a demand for cheap refrigerators, and s0 
even reliable manufacturers have been 
forced to save on materials and to produce 
refrigerators which do not at all do the 
job they are intended to do. 

Insulation is the most important and, 


Pitiaps to the average householder, the 
considered feature of an icebox. It 
is to the icebox what the vacuum jacket 
is to the thermos bottle. When a. re- 
frigerator is poorly insulated, heat rapidly 
penetrates its walls—melts’ the ice and 
raises the temperature to unsafe and even 
dangerous levels. 

Proper insulation means lining the ice- 
box with a material, preferably two 
inches or more in thickness, which con- 
ducts heat very poorly and allows the 
food compartments to remain cold in 
gpite_of “high, temperatures outside. 

sulation should be so effective that 
phen the room temperature is, cighty 
degrees a thermometer placed in 
‘compartment will not register above fifty. 

‘ood, felt, paper, or just ordinary ait 

“insulators” commonly found in 

cheap iccboxes and are gromly inefficient, 
‘especially when they become moist. 

velit is another foe to efictive 
frigeration.. Bacteria thrive on it, 

italso favors heat conduction. In poor re- 

frigerators moisture causes the inner lining 


culation of the air with 
‘a refrigerator is also 
;portant in maintain- 
ing low temperatures 


lessor galvanized ron 
nper refrigeration, 
Shelves built of wire oF 
other materials to per- 
mit free circulation are 
found in well-built re- 
frigerators, 
Weall know how cold 
18 poorly heated room 
Without weather strips 
may become during bit- 
ter winter weather. The 


feverse situation ir 
brought about by poor- 
ly constructed or care- 
lessly fitted refrigerator 
doors. In fact, this. se 
fect may be responsible 
fortrom twenty to thir 
ty percent of the total 
‘of refrigeration. 
‘The better types of re- 
tors. overcome 
thksposabity withone 
‘or more gaskets fitted 
fugly fe the door 
opie! 
‘Many. 


ing the air inside 


box. You get, no 
refrigeration. It would be equally sensible 
to buy no ice at all. 


(CEEANEINESS in a refrigerator it 
vitally important, and any refrigerae 
tor so constructed ihat it cannot be 
cleaned easily is a source of danger. A 
few drops of milk or a morsel of eat in a 
ancy. ais pcm pac 
‘ency is also promoted by placing 
¢ach kind of food in its proper location. 
Milk, the children’s food in which germs 


lantng, Dutie arava Sitesi 
and other aids to comfort, convenience 
and sanitation, should spend a little time 
investigating their refrigerators. 


How Your Car Turns a 
Corner in Safety and 
Why EveryAutomobile 
Requires Differential 
Gears in the Rear End 


By 


Martin Bunn 


1U might know we'd get stuck 
behind a bunch of cars on a hill 
ike this,” grumbled Gus Wilson 


fas he shifted into low and pre- 

pared for the long grind up Smoke Hil, 
Tt was Sunday, and the string of cars 
constantly passing in the other direction 
forced Gus and his partner Joe Clark to 
stay in line. ‘They had left young Bill to 
tend the gus pump at their Model Garage 
while they drove to Windsor for dinner 

Gus’s sister and her family. 

This is a sure enough bad hill.” said 

Joo, “but that’s no excuse for crawling u 
it like @ snail, What's the matter 
those two cars right ahead? ‘They're 

sof even Keeping up with the procesion. 
“Looks to me like the rear one is being 


‘and if it’s trying to pull 
‘don’t, wonder they're 
bbe lucky if they don’t 
jdddle of the hill. 
re lute enough for dinner as itis.” 
‘don’t care much for soup anyway,” 
grinned Joe, 
‘Humph'” Gus grunted, suddenly sit- 
ht and gazing intently 
. lucky if we get there 
foe dessert ook at thal rear wheel! Te 
axle ix busted and it's coming out by the 
roots!” 
‘As Joe looked the rear wheel of the ear 
ahead moved out from under the mud- 
ward till it was actually traveling into 
ie path of the ears coming the other way. 


US and Joe shouted to warn the oc- 

‘cupants of the car ahead, but the 
roar of the racing motor in the front car 
drowned their voices. Passing cars veered 
out to avoid hitting the projecting wheel. 
Now the rear of the towed car settled 
a crash on the conerete road; the 
Be retcrat ote nets lect cares. 
Hernlere heron, 

Gus, knowing what was about to 
pen, had I behind so he could avoid 
a collision. As he stopped his own car, 
‘a short and exceedingly fat man eased 
himself out of the disabled ear, and right 
behind him came a skinny, freckle-faced 


youth. 
“Pat” croaked young freckle-face. 
“The wheel come off!” 
“You don’t say so!” puffed the fat man 
sareastically, “Now, son, suppose you 
tell me how to get the biame thing on 
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again if 


"re 50 confounded bright?” 
By this time a string of cars were 
stalled behind Gus and curious drivers 
had stopped to look, thus wee up the 
ooh fing down the hil 

the dessert, too,” growled 

it maybe we could sneak 
oa had pk nc tater igus oe 
help this fat bonehead out of his trouble. 
Anybody got any tire chains?” he called 
out. “And jacks?” 


‘Willing drivers offered them. 
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— Explains a Broken Axle 
i. 


"Look at that rear wheel!" exclaimed Gus, “The 


‘Ges and Joeshoutedto warn the gccupantaot the tae 


enough to slip the shaft back i 
culties are you headed for?’ 


OC sopsotors tft aun vged 

slams Coes No 

to tow this wagon any more. 

‘The whedl'd just fall off again. Can you 

folks help me push off the road and then 
maybe give ura lift to Cooperstown?” 


“GER in ou ca” Gun lee. 
"We're going that way anyhow. 
be backafter dinner nnd pick you 
upif you want. ‘Then we'll ot the wreck 
ing car and tow you to the Model 
Garage 
is me,” the fat one grunted as he 
heaved himscif in beside Gus. "The bind 
that was towing me most have got cold 
feet. He didn't come back. "What made 
that wheel come of anyhow? There's a 
lot about thisautomobile business I dont 
et, somcho 
wake rt pety good company.” Gus 
IT suppose most auto owrers on 
seetaieer cremate 
Ta As for why broke that 
tres your fault. ‘The wheel was loose on 
the ace Tgucss you never tightened up 


the nut that the wheel on the 
tapered part of (Continued on page 123) 
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Pointing a 10,000-pound Gun As Easily As You Might 
Point a Pistol—with the Help of SKF Bearings 


'WENTY-TWO barks a minute from this dog of war 
that keeps watch over the heavens—each with a 
muzzle energy of 704-foot tons—each with a pull on the 
@ recoil mechanism of twenty-five thousand pounds! 


And yet, two S808" Spherical Bearings located in the 
trunnions stand up under the crushing shock and wait for 
more! All the auromobiles that you could cram on ten 
miles of the bumpiest highway in the country could 
not deliver that sort of shock to a bearing. 


SB0SF Anti-Friction Bearings are used throughout our 
U.S. Army Anti-Aircraft Guns. Elevating and travers- 
ing shafts—connecting shafts for recording instruments 
—azimuth control—fuse setter—all operate on the 
highest priced bearings in the world. 


For Uncle Sam, also, has found that “Nothing Is Apt 
to Cost So Much As a Bearing That Cost So Little.” 


SKF INDUSTRIES, INCORPORATED 
40 Ease 34th Street == == New York, N.Y, 


oaKF 


BALL AND ROLLER BEARINGS 


ze a a 
“THE HIGHEST PRICED BEARING IN THE WORLD” 


© This seal on an advertisement ln POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare 8. 
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Kinks for Car Owners 


Strong Start on Weak Battery—Other Useful Hints 


mixture of gasoline and air 

on a strong, hot spark, assumi 
of course that the mechanical condition 
of the motor is good. 

By pulling out the choke knob you can 
be sure that there will be plenty of gaso- 
Tine in the misture, and by ising the 
arrangement shown in Fig. L-you ean get 
‘a stronger and hotter spark than normal. 

wen though the storage battery is not 
fully charged. 

‘A fixed resistance coil is connected 
the circuit in series with the spark coil 


ASY starting for the automobile 
motor depends on the proper 


to limit the amount of current that will 
flow 

ing out if you accidentally leave the 

tion switch turned on when the motor is 


not running. ‘The idea is to connect a stop 
switch as shown in Fig. 1 90 that 
when the plunger of the switch is pulled 
Out the resistance coil will be short- 
circuited. The plunger of the stop light 
witch is connected by means of a piece 


of wire and a spring to the choke rod, 90 
that when you pull out the choke the 
resistance coil will be short 

fan abnormally large amount of current 
‘will flow through the spark coil, producing 
A fine spark even with the starting motor 
drawing a large amount of current from 
the battery. “Pushing in the choke rod 
‘after the motor starts restores the 
‘ireuit to normal running condition. 


Novel Ash Disposal 


FF.20U pave ever tried to knock the 
ashes from your cigar- 

cette or cigar by putting your 

hand out of the window and 
have had the ashes blown 
back into your face and all 
over the inside of the ear, you 
will appreciate the ash dis 
posal system detailed in Fi 
2 It consists, essentially 


Fig. 2. A Genibte tube placed ae 


When the hose 


Fig. 3. Right 


‘Ten Dollars for an Idea! 


ARRY W. PETERSON, of 
Seattle, Wash, wins’ the 
80 prise thie monih with, his 
te 


‘Science 
lonthly awards 810, in addition 
tomary space rates, for t 
‘suggestion for motorists 
sent in by a reader. Other pub- 
ished contributions are paid 

for at the usual rates. 


is fastened to the top. Part of a small tin 
funnel will do nicely after the small end 
has been cut of. ‘The lower end of the 
ble tubing is passed a hole 
in the flor boerds and clamped by means 


so the ashes will not get on the storage 
insttery. A’couple of coats of any dark 
Jnrushing lnequer makes the tubing incon- 


Emergency Hose Repair 
I ‘THE water-hose clamp-screw be- 
stripped or the clamp cannot 
and Say wore, you ons mak a 
‘emergeney repair with a long strip of rub 
ber cut from an ol tube. Slide the 
clamp down out of the way and wind the 
strip of inner tube tight around the end of 
uo we and down onto the pipe. If the 
rubber is wound carefully and tight and 
the ends knotted as shown in Fig. 3, you 
will get watertight connection’ dot 
imay Eat bo shoe Se, 


~ Spring as Fan Belt 


Soh 'HILE the only proper 
thing to do. with a 
worn-out fan helt in to r= 
place it with a new one, you 
‘8 screen door 
an emergency, 
ae alown in Fig. 4c Two 
‘springs may be hooked to- 
frthetto take the place of a 
very long spring. Of course 
it is desirable to replace the 
spring belt. with a regular 
leather belt at the earliest opportunity, 
‘the spring belt will wearn groove in Ue 
pulley if used for any length of time and 
the groove will cause excessive wear on 
the new leather or composition rubber 
belt when you eventually fit it 


Round the Spring Edges 
‘OMETIMES springs will wear in 
such a way that the ear will ride with 
& peculiar bumpy motion, ‘This occurs 
when the shorter leaves are formed. s0 
that the edge gradually wears a sect 


SHARP EDGE 
‘GROUND OFF 


Fig. S. Rounding the edge atthe lower end of each 
leaf of the spring will prevent wearing away a 
‘depression ia the leaf below and preverve smooth 
‘Soring action even when riding ove "large Damp 


of the leaf below it. When the wheel 
strikes a bump slightly larger than nor- 
mal the edge of the spring is forced to 
Fide up over the corner of the depression 
‘worn in the lower spring, The cure for 
this is to round the sharp edge at the 
ower end of each leaf as shown in Fig. 5. 
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A 
for every purpose 


mmolgrnow uke 
emer 
raoyorno ye 
oT Ue 
‘moor ves 
epee 
rmoiornon wi 
era x 
sionraonaes 
Imovornon ve 
“fila 
nporenuses 
Peneacs Aretee 
raorgrnon vesiea 
jg 
rugiornon vk-« 
fai Re Oa 
smovornon xa 
pee 


moornonue0 The lingering vibrations of 


“ino 


smoigrnon ge the fine-toned “E” string 


RADIOTRON UX-228 


neneaoeas come to you on the air. Their 


operon usane exquisite modulations will 
rmniornon ve : : 
ruoiornon ven be faithfully reproduced if 
mongyon wean is 
Mat the tubes of your receiving Lumines 


on every Radiviron 


The nade y set are RCA Radiotrons. 
Pidnpecaphhe 

tubes are 
| centee | RCA Radiotronsaredevelopedand perfectedinthe great labo- 
—————— ratories of RCA, Westinghouse, and General Electric, by the 
same experts who made modern broadcasting possible. 
Every Radiotron is tested before it comes to you. For fuller 
‘enjoyment of your radio set equip it throughout with RCA @ 
Radiotrons. Never use new tubes with old ones that have 
been in use a year or more. See that your set is completely 
‘equipped with RCA Radiotrons once a yeat at least. 


RCA Radiotron 


MADE BY MAKERS OF THE RADIOLA 


RADIO CORPORATION OF AMERICA + NEW YORK - CHICAGO * SAN FRANCISCO 
aad 
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Treat Your Plants Like Babies 


Study Their Illnesses, Their Likes, and Their 
Dislikes, and from Your Garden You Should 
Get Rare Results in Flowers and Vegetables 


garden the green plants which begin 
to flourish in Mi 
treated like 


if YOU would have success with your 


wogeiobles wil pre: 
wuts, 


ratefully to a 
during their 


wth 
‘only when the rain 
letely fallen down on 
the job—when the oil is very dry. and 

ders easily. ‘Then water it. thor- 
Suhly. You tay best turn rait-maker 
in the cool of early dusk, when the water 
will soak into the soil.” The best time 
not to do it is in the middle of the day, 
when the sun is beating down; then the 
plants will turn out weaklings. 


LOWERS and vegetables alike de- 
nd that their soil he Joos and tee 
lees, Air and moisture must penetrate to 
the roots. “Garden plants will not toler. 
i by: weeds, nor robbery of 
its salts and moisture. After 
heavy rains or prolonged watering, —/ 
break the crust’ of soll around the 
plants to keep it soft. 
in Bema of weod:kiling chemical, f 
in general, They are s0 "good" that | 
they wil kill your plants too! tis \_ 
true that a few chemicals are safe to 
use in very special cases. For ine 
stance, you can eradicate yellow 
dandelion heads from your’ lawn 


By E, BADE 


with a spray that will not harm the grass 
at all. Dissolve two pounds of iron sul 
hate, in gallon of water to make a 


Uandelion-killing spray that will cover a 
plot about pone A feet square. Three 
applications the prepare: 


in May, June, and 
ently falar bk, 

Crowding the plants is 
os bad as letting them be- 
come overrun with weeds, 
‘Take advantage of their 
different space require- 
ments. Radishes aus 
tuce, for instance, mature 
aquckly, and need litle 
room; you can grow them 
between rows of larger 

lants, such as tomatoes. 

When ll ck spots your 

with vacant spaces 
where crops did not appear, fill the gaps 
with seedlings of the same crops—or 
with the seeds of other, quick-growing 
crops—timed so that they matus 
the same season as the original plants 


outside air for a few days before transfer 
to the garden. An hour before trans- 
planting they are watered thoroughly, 
and again after they have been placed in 
their new home. Keep them shaded a few 
days to keep them from wilting, and 
they will flourish thenceforth. Cure must 
bbe taken not to injure the roots, lest the 
plant die, 

Some plants, need a little pruning, 
training, or pinchi 
example, should be t to up- 
rights—and side branches. that develop 
no flowers should be pinched off early, 
Bigger tomatoes result. 


plant pro- 
by letting 
only a few mature, pruning oF p 
‘off the others. Flowers yield 
smmed blossoms wher 
shed off. Vegetables, incidental 


g orna- 


wedges und 
bushes, in cutting off 
decaying twigs of 


not to injure fruiting 
spurs of fruit trees 
nor the flower buds 


Right 


ine and brush the yellow daat from ie'on the patil of « “Tenale” ower 


‘Transplanting is a delicate operation 
made safe by intelligent treatment 
‘Seedlings grown indoors are “hardened” 
by increasing daily periods of exposure to 


fetwigs. Each 


re Cheics 


ovie tre os ringed 
teen ae toe ie 
act remove he 


of shrubs, 
echtere are alzo 


nd in none more $0 
than gardening. One 
‘of them, for instance, may help you to 
Produce better vegetables. 

‘Watch a commercial sced grower cut- 
ting the small yellow stamens from to- 
mato flowers and rubbing the central 
pistls of other flowers with them, oF 
tearing “male” cucumber flowers 
from the vine, removing the yellow 
floral envelope, and brushing the 
yellow dust lightly on the pistil of 
the “female” flower which he recog- 
niizes by the small cucumber at its 
base. He is preparing for a harvest 
of seeds. Insects usually accomplish 
this “fertilization,” and on the farm 
are left to do it in their haphazard 
‘way. But the small gardener, if he is 
riety of a plant 

ization “‘crosses' 
it with the best individuals of this type. 
Such.» scheme assures him of vigorous 
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Frigidaire - - guardian of good 
health for half a million users 


GIDAIRE demands no time 

or thought. Yet, throughout 
each hour of the day and night, 
it automatically provides the 
constant, clean, dry cold that's 
necessary to safeguard food and 
insure priceless health protection. 


This system of electric refrig- 
eration keeps the most perish- 
able foods as fresh and whole- 
some as they were the day you 
bought them. Thus spoilage is 
stopped. And since there's no 
ice to buy, Frigidaire pays for 


itself in the economies it effects. 
Twenty-two Frigidaire cabi- 
net models are offered now— 
one of which is sure to meet 
your needs precisely. All are 


available under General Motors 
liberal terms. Ask about this 
‘easy plan of payment at the near- 
est Frigidaire Display Room. Or 
mail coupon for interesting illus- 
trated booklet—now sent free. 


FRIGIDAIRE CORPORATION 
Dept. Y-71, Dayton, Ohio 


FRIGIDAIRE CORPORATION 
Depe. ¥-71, Dayton, Oto 
Seod Free Book at offered. 


FRIGIDAIRE 


PRODUCT OF GENERAL MOTORS 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 
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For hands that are “All Thumbs” 


Stanley Plans make woodworking easy 


OTHING compares with 
the satisfaction and pleas- 
ure you will get from making 
articles like these with your own 
hands and your own tools. With 
Stanley Plans to work from, the 
job is easy and inexpensive. 
There are 25 different Stanley 
Plans. The list is shown in the 
center of this page. Each plan 
tells you just how to make the 
object, covering every step— 
how to select and cut the wood, 
how to assemble the job, how to 


The best tools are 
the cheapest to use 


‘7e—Werk Bench 


all the mystery out of wood- 


sandpaper, paint and finish it. 

To do your best work you need 
good tools—of course! Practical- 
ly every carpenter uses Stanley 
Tools. Manual Training classes, 
too, Stanley makes the most 
complete line. 

Buy your Stanley Plans from 
your hardware dealer. If he can- 
not supply you, write to us. 
Send 10c for each plan and ask 
for a free catalog of Stanley 
Tools. Address The Stanley 
Works. New Britain, Conn. 


Ask your 
hardware dealer 


STANLEY TOOLS 


The choice of most carpenters 


© This salon an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Seaplane Model That Flies 


It Rises from the Water to Give 
Amazing Performance in the Air 
—Has 30-in. Wing and Three 
Pontoons—Easy to Construct 


By J. Dawnen Bune 
and Avison F. Kocn 


KIMMING over the water 
‘on the steps of its forward 


.. With good luek, six: 
the water and a thousand 
feot of free flight! 
‘There is no thrill like it in all the range 
‘of model flying. A well-designed seaplane 
‘model is, in the opinion of the writers, the 
most interesting type of all. Its flying 
aceon ies rey rerio Popol 
ee Ee tal soe 
ets ‘off the water and fies, 

y constructin experimenting 
with a model of the kind illustrated, you 
will not only enjoy the sport of flying it, 
but you will also make a start in the 
study of the aero- 
nautics of the sea~ 
plane, ‘The design in- 
‘corporates the latest 
practice in model air- 
plane construction, 
simplified in some re- 
lag ergiss 
for the novice. ‘The 
model has been care~ 
ii grt 
ay ikea 
es 
pitas 
‘eter so that the plane 
epee oape 


The angle—up- 


lihedral 
‘ward slaut—of the wing is soarranged that 


the model is inherently stable in the air. 

‘You should study the drawings care- 
fully and keep closely to the dimensions. 
Ifyou do 40, you will be able to produce a 
model that will ise quiely and ly high 
we make t the work easier for you, a 

int n prepared showing 

pontoons and many of the details full 


size. ‘These working drawings, because of 


‘The model takes to the ait. Model aieplane enthusiasts are agreed that 
{heir bobby holds no greater thrill thas the Rying of well esigned seaplane 


in" model airplane toostrucion, The model Hn like « real tapiane 


oa wns aa ssqmas (>) -proreuiee 
neal Sa ee 
= verge soars | 

A “Soe [ing || 

BOSS 7 ite rone | yal a 


their clearness and number, can be 
followed “better. than the necessarily 
‘smaller illustrations which accompany 
this article, Unless you are a thorough! 
‘experienced model maker, it will be ae 
Yisable to send for the blueprint, using 
the coupon on page 99. It ls No. 87 in. 
pee Go yon wil anal lien nit 
or tools you will need pliers, a sharp 
knife, razor blade, a small plane, and 
shears. Materials needed are? 1 of @ ox, 
of the ambroid variety of cement 
or glue, Which a waterprooh oF 
its equivalent; 4 strips of split 


weet a by OGr 4 
‘lite 
a by 6 by rt : 


by 12 in; 3 ft. of by 
in, diameter "piano 
wires 1 pe, Japanese 
tissue paper large 
enough to cover tH 

wing. tail, and pon. 
toon surfaces: 1 spool 
of silk thread; 1 eop- 
per washer with a 
Sein. center hole; 4 


(Continued on page 111) 
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Simple Workbench Kinks 


Wood Carving You Can Do Quickly—A Tool Rack 
—Planing Strips for Models—Handmade Hinges 


YA surprisingly simple method, 
folding screen frames and other 
pieces of homemade furniture and 
novelties can be decorated with 


artistic wood carving. 
grained wood such as red 


clear, strai 


trated in Fig. 1, buy ¥ by 13¢ in. 
ips—regular screen stock. After the 
frames have been made, lay one on a 

any firm support and place a 
piece of corrugated pasteboard 
beneath the spot you are to begin carving. 


tool that will 


seratch the wood 34 in, 
deep, mark the border 
Hines’ A, Fig. % Next 
prepare a cardboard 

tern such as 2, which 
may be any appropriate 
Teal oF Hower form, and 
use it to mark the de- 
on the frame. 

‘Cut around the edges 
of the leaves or flowers, 
except where they over- 
lap with n 1¢'0 ciel, 
driving it 
dicularly about °34 in, 
with a mallet oF the flat 
of your hammer. To 
trace the veins of the 
Teaver or the, flower 
markings, use a small, 
dull screw driver abo 
hammer it lightly i I. ‘Then 
chisel out the background (the shaded 
areas in Fig. 2) without attempting to 
smooth the recesses: they look better if 
Teft'a little rough, just as the leaf edges 
fare more artistic when the cuttings are 


slightly 2igeag. Brush out the chips with 


ale hand an 
iat may t! % 
Battering down the wood slightly along 
the lines marked C with a blunt tool will 
give an overlapping effect. For this T 
used the 34 in. square shank of an old 
drill, held slantwise.—Cuaeus F, Mins. 


R the tinker who works in the 


ig. 3 will prove a timesaving, 
Tt can 


from place to place. 
‘An old. lollipop 


stand found ina 
serocer's junk pile 
vwas used for. the 
turntable, but 
threedisks of wood 
sawed from ‘a 3 
or 1% in. board 


Le fooe 


Fig. 1. Carving uhrefold sreen frames 
Pig. 2 lat et). The type of carving used 


ud glued together as in Fig. 4 
sarees 
drilled as required to receive the 
"eth ee 
Setters bt 
about 434 in. long, which is a driving fit 
sa iklice Barcarate 
aoe meas 
into it before the rack is mounted. nt 
week of iron rod (or heavy wire nail) 
fist filed down to form a shoulder upon 
which the cap can rest. A hole is drilled 
A 
the other end. —E. T. 


N MAKING blocks for the Chinese 
lock puzzles of similar char- 
preparing accurately 


dimensioned strips of wood for model 
‘making or any other purpose. the planing 
Buide illustrated in Fig. 3 will be found 
‘convenient. It is well to have several of 
the devices for strips of different thick 
nesses. 

An iron jack plane such as the amateur 
is likely to have is about 234 
in. long, with a blade @ in, wide, 
for puzzles are usually 34 in. square an 
vary in length. For this size plane and 
blocks we cut out a strip of board 34 by 
234 by 15 in, and nail on one end a stop 
Mi by U by’ ins this forms the bottom 


mee 

es sna 

SER Stee 
Te, Figo tg ee pre 
res me ee es 


for the plane gi 


‘Two picces for the 


by 15 in. Along these wid 
we the bottom edge are naile 
stripe 4 by 4 by 18 


strips attached are now nailed to 
Hotton so a to mal 


‘a box in which t 


he edge of the 
cks of those lengt 


sy SS ERR ena 


Fig. 6. Steps in making « decorative hinge 
from copper of brnes without special tools 


‘The plane blade should be sharp, per- 
feetly horizontal, and set for a fine cut. 
—Areratun L. Surat, 


PRACTICAL handmade hinge, which 

may be adapted to many kinds of 
craft. work, can be made as shown in Fig 
6. First prepare a ttern Tike 
A and trace around it on the metal— 


saw, or cold chisel, ax the thickness of 


the metal may (Continued ax poge 65 
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Surf Sleds 


and 


neath 
Pacific Coasts, as well as on the Great 
Lakes, has its devotees, some of whom 
have developed a fine 

Persistence and enthusiasm are 

i exciting sport; itis 
the right roller at 
the right time—of climbing aboard just 
ts the comber. is going over. One can 
learn by practice better than by being 
told how to do it, but to start with one 
must have a suitable surf board or surf 
sled. A sled requires a little more work 
to construct, but it will give the less 
skilled or less daring bather & sure-fire 
ide on the crest of the foam, Both types 
are illustrated, 

Surf bourds are made in a large variety 
of styles to suit individual tastes, but 
the one which has proved the most suc- 
cessful on the breakers, of southern 
California is the light plywood model 
shown in Fig. 1. This illustrates a boy's 
ine—about 434 ft. long, A draw- 
ing at the bottom of Fig. 8 shows 
how to make its adult prototype. 

‘A plywood board is desirable be- 
cause of its lightness and the fact 
{that itis not likely to split or warp, 


PACIFIC SURF SED 


v 
(two pieces) 
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Boards 


” 


Simple Ways to Build 
Them—One Type Is Only 
a Piece of Plywood, yet 
It Gives Thrilling Sport 


By Hr Siptey 


It may be purchased from any cabinet- 
maker asd from many lumber yards. A 
three layer picce about 2 in. thick is 
satisfactory, although a thicker piece of 
five-ply wood will make a more substan 
tial hound. 

‘Saw the outlines as shown with » good 
estote or train ae carps ith 
comparatively” fine teeth is to 
ferred, as there will be less likelihood of 
tearing the wood. ‘The hand slot is made 
by boring two. 3-in. holes about ‘3 in. 
apart and sawing out. between them, 

‘lot is only for convenience in carry~ 
ing the board; it is not used in the mur. 
‘The rider grips the sides of the board 
where he can ahift-his grip oF let it go 
entirely if disaster looms. 


Tete, portant fe round off all 
‘sharp corners an to prevent cuts 
and brtises while in the turbulent sur, 
‘You must also give the edges several 
coats of spar varnish so there will be 
no possibility of the water's soaking in 
between the layers and loosening them. 
‘As the plywood usually has a beautifal 
grain, a natural finish with spar varnish 
produces the most 
tractive appearance. 


bright green with an out- 
line of gold, is effective. On 
‘one board the writer made 
fa gold-leaf star with 
border. It is 


‘a. good idea to 
tials and ad- 


facing the surf and looking for an accom 
modating wave (Fig. 4). ‘When it comes 
he quickly swings the light board around 
and climbs aboard for a swift and merry 


trip. 
fake great care that the nose of the 


te 
hair-raising 
iets it out to the 
ing sufficiently buoy- 
‘heavy adult, the sled 
‘except in the matter 
of getting under way and has a great 
advantage in that it can be used suc- 
cessfully’ in much lighter surf than the 

board. Tt even can be used as a float 
‘calm weather and will always 


grown person to manage, but it is not the 
thing for a youngster to tackle, except 
moderate seas, because of the tremendo' 
force with which waves may strike 
broadside. Note that all edges and cor- 
ners are rounded, 40 that if one has a spill 
and is struck by his mount, it will not 
leave any appreciable dents. ‘The vital 
importance of removing ruding 
angles was learned after several beginners 
had become conspicuously bruised by 
serew eyes used in our first model. 


TS Proper way to maneuver the surf 

sled is to walk into the surf at right 

angles, towing the sled bel 

sash cord provided for that 

will slide over the oncomin, 

easily if the stern is lifted slight 
Use light white pine for the framework 

and fasten it wi 

flat-head wood 


‘countersunk. The 
(Continued on pe 95) 


Fig. 4. The 
figne’ ply: 


Rigging 


Sirote ae ie i to 
‘Beit thie mode 

The. Mayflower 
‘eval ana hie 


{HOSE who are building our model 
‘of the Mayflower and have fol- 
owed the instructions given in the 


April and May issues will realize 
this time that she ix becoming a beau- 
tiful little ship and will be eager to fit her 
with spars, rigging, and sails, 

preceding 


An 
build the 

‘model will find it no great task to do so. 
‘The hull and deck furnishings previously 
bed can be constructed easily from 

i din Blue- 


. which may be 
Sita rom the Bupa Service De 
partment of Porcan Semvce Monray, 
B50 Fourth Avenue, New York, Yor 7 
cents (see page 00). They show every 
etal of the construction and vga 
contain a complete bill of mater. The 
‘pri snd Bay jaues of the magazine, 
‘wlth the complete instructions, may also 
He ba at 35 cents each whe the supy 
lasts 
"As previously explained, lithe is known 
about the Mayfiower except her size, All 
that has been learned about ships of her 
fete howrer, hen erally ca 
ey and this model isthe embodiment 
of tha earch th belived that 
tone of fer sailors, although perhaps not 
ising the model aa his own. ship, 
‘woul ackiowledge 8 to be a correct es: 
ee pere antl Sead hat 
pe spare sbculd be Sid ert, 5 
the vari on them an bec dry wie 
wwe are getting ready to fit them. 
"They" canbe made. from straight 
sane dowel sticks, "The mate and 
voit taper to abuut one quarter lew 
than their fol diameter atthe upper ends 
andthe yards to about. one half at exch 
fend, with a slight shoulder at the yard- 
Sra (where the braces ft on). The 
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the Mayflower 


the 


heads of the masts, from the lower ed 


Only the fore 
have their sides flattened below the 
trestletrees. to take the cheeks. ‘These 
and the following details of construction 
are shown full size on Blueprints Nos. 8% 
and 93, to which reference abould be 

If the hull is hollow, the lowermasts 
will have to be long enough to reach to 
the bottom and should have a short nail 
point sticking out of them to retain their 
‘ends in position; if the hull is solid, they 
‘should be set 1 in. into it, 


How to Prepare the Spars for 
Our New Ship Model—Setting Up 
Masts—The Third Article 


By 


E. Arnrrace McCann 


‘Tha dimensions of the spars in laches 
are as follows, The length of the lower- 
masts is measured from the deck, 
Mainmast, 5 By 834; foremast, 34 by 

jizzenmast, 5% by 6; main topmast, 4 
fore topmast 3 by 43(: bowspit, 3 
by 734; flagpoles, i by 24 or 244; main 
yard, % by 9; fore yard, $4 by 7: 
Inizzen yard, 3s by 8i¢:toain-topsal yard, 
14 by 436; fore-topsail yard, 3 by 356; 
spriteail yard, 34 by 53; 

All the spars should be stained and 
varnished a reddish brown and should 
have as many as possible of their fittings 
in place before they are erected. 

the lowermasts glue and nail the 
cheeks and bore sizable holes through 
them to take the ties of the halyards, ‘to 
be fastened above, these are the cross. 
‘trees, which consist of two fore-and-aft 
trestletrees with the three crosstrees half 
lapped into them. ‘The trestletrees and 
two after croastrocs ft tightly the square 
part of the masthead, and the forward 
Soil uineumen ose she 
the hel of the topmast to pass. Tt 
ter in-a model to have them 0 close thal 
the heel of the topmast has to be slightly 
squared to. fit through them, with 1 fd 
(piece of wire) through the heel, to rest on 
the treatietreee 

‘Both fore- and mainmast have two be- 
ring cleats fastened on either side of 
them about 34 in. from the deck. On the 
\. from the deck there will 
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Ready for use 
ina 

minute and a half! 
—and that’s only 


part of the story 


You'ke going to get a real kick out of it—the 
first time you light up one of these new Clayton 
& Lambert fire-pots. No hanging around wai 
ing for it to warm up—ready for business in 
‘a minute and half in any weather. Cold and wind 
make no difference. Clayton & Lambert took care 
of that in designing these new fire-pots. 

And after you get that hot, blue flame you can 
control it as easily as a lamp. Turn it up or down, 
just where you want it. There’s a chance to save a 
lot of fuel. 

‘You can use it on inside jobs without annoying 
anybody—it’s noiseless, odorless and smokeless. If 
you have to haul it around a lot, you'll appreciate 
its lighter weight before the day’s over. And the 
rougher the work the more you'll be thankful for 
that husky red rim around the base 
which protects the tank from dent- 


ing and leaking, 


CLAYTON 
& 


LAMBERT 


MANUFACTURING CO. 
Demorr, Miciioan 
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This is the Clayton © Lambert No.0 fre-pot with sinner’ hood. 
Producer «working flame lame controled 
4s easily os 0 lamp. The burner rice cas 

lightening the needle valve. No chance of rainin 
thet way—thets an exclasioe C'S L feature. Will heat a 
of soldering coppers ond melt 0 ot of metal at the same time. 


Either of the two Clayton & Lambert fire-pots 
shown on this page will burn at full capacity for six 
hours on a single filling, which means you can stay 
right with your job instead of chasing up more fuel 
and letting your metal go cold. 

Most hardware and supply stores sell these Clay- 
ton & Lambert fire-pots. You can identify them by 
the bright, red band around the base of the fuel 
tank. If they don’t have them in stock they can get 
them for you quickly. And you'll certainly be well 
repaid for being particular and asking for them 
by name. For the performance of Clayton & Lam- 

bert products has made this company the ki 
producer of fire-pots and blow-torches 
world, giving you quality articles at the 
permitted by quantity production, 


This és the Clayton & Lame 
bert No. 60 fire-pot with 
plumber’s shield, Tank capac 


refilling. The shield 
can be detached, and the han- 
dle locked, s0 that 

‘osily be hea 


© This eal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval af the INSTITUTE OF STANDARDS. See page 8. 
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int a Breakfast Set 


Five Ways to Finish Tables and Chairs in Bright, Cheerful 
Colors—The Use of Stencils and Art Transfers 


RENKEAST room furniture i 
sold unpainted today in almost 
every furniture store, and 

countless families are buying com- 

plete five-piece sets and decorating 
them at home. ‘There are also many 
who buy simply a table, to be used 

With odd chairs already ‘on hand, or 

‘who desire to make use of an old kitch- 

en table and unmatched chairs. Then, 

too, the home craftsman ean often buy 
anold table or set of chairs second hand 


lerably less cost, in a shorter time, 
th more satisfaction than he can 
paint oper at ot fray 
ty ol fast sets depends 
a their color treatment. As 


Pig. 3, Halfround table leaves with a tencil 
Aranaer oe mencled design look very well 


the breakfast room is a chummy place 
where the family gathers, breakfast sets 
should avoid every semblance of for- 
'y and be painted in bright, refresh- 
ing colors. Effective color ‘schemes 
depend upon both the proper combina- 
tion of colors and the right. proportion 


of which could be wed ia 
any one of the five schemes of decoration 


together, am 


strated: Lettuce green, trimmed with 
gold; Chinese red, trimmed with black: 
immed with orange: 
trimmed with turquoise 
blue; stem green, trimmed with white; 
French gray, trimmed with orange. 


a reich them himset ot com 


By BERTON ELLIOT 


ccolor should definitely predomina 
Tocation depends largely u 

and ornamental work that ha 
on the piece (Fig. 1). 
should always be given to the “spot 
of trim color, as this is an important 
factor. Try to visualize in advance how 
the piece will look when it is finished. 

__ group of odd pieces may be developed 
into a harmonious set as shown in Fig. 4. 


Fig. 4. How a group of edd pieces may be de 
‘eloped into a pening and harmonious set 


A table with half-round leaves, Fig. 3, 
Jooks especially well when the leaves are 
dropped, but is not so practicable when 
more than two are to be seated, as the 
rounding corners take away considerable 
space. It may be prettily decorated with 
a transfer design in, the center of the 
drop leaves and stripings on the legs. 


‘The trim colorcan follow edgeif desired. 

‘One method of decorating a square- 
cornered drop-leaf table is shown in. 
PK ale of sh 

A table of octagonal shape, Fig. 6, 
may have a border design gotng aro 
each leaf as a unit, A transfer design 
may be centered in the border as 


shown, or placed in the middle of the 


ing lacquer or enamel is especially. sui 
able for this purpose. 

In the application of the finish, the 
table top and the chair seats, being’ the 

tt and conspicuous surfaces, 

bedone last. Ava rule they ought to have 
‘one more coat than the rest of the surface, 

If lacquer is used, three coats for the 
table top and chair seats and two coats 
for the remainder will ordinarily produce 
1 first-class finish, although sometimes a 
‘good job may be produced with two coats 
throughout; on the other hand, four 
‘coats may sometimes be necessary on the 
lange flat surfaces. The surface should be 
sandpapered thoroughly before starting 
to apply lacquer, but not between coats. 

If enamel is used, the first cont or coats 
should be flat undercoater, followed by 
fone or two coats of enamel, Sandpaper 
lightly between coats. The use of trans- 
fers was described in duly, 1927, Porctan, 
Scurxce Mowtuty. 
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Che NEW 34INCH 
MILLERS FALLS 
ELECTRIC DRILL 


No. 634M" Hleese Dell 


A worthy addition to the MILLERS 
FALLS line of good electric drills. 


56H.P. delivered at the chuck.... 
continuously available because 
this new drill keeps cool under 
hard service. 


Long life and power are 
characteristic of MILLERS 
FALLS products. You will 
find them cheaper to use. 


NEW Motor Maintenance Kit 
for the convenient grinding of 
valve seats is now ready. Two 
types—one including the MIL- 
LERS FALLS ' Electric Drill. 
‘You can make money with this 
kit and the investment is small. 
‘Send today for full details. 


MILLERS FALLS 


Some of the Features 
of this Drill 
Light weighe with strength assured by 
sltminim die ease housings. Ventila- 
tion provided by exclusive fan design. 
Jacobs chuck. Chrome nickel steel 
ears and spindle with ball bearing 
Motor shaft assure long life. Double 
Pole, double brake safety switch; 
armored a plug, and 15 feet 
of best quality rubber insulated cord. 
MILLERS FALLS manufactures a 
complete line of electric drills in sizes 


ai ‘The Best Dealers Sell 


asics < MunLEaS Pals tla 
caucaco 

MILLERS FALLS COM *ew YOR 

MILLERS FALLS, MASSACHUSETTS 26 Waren Set 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY slgnifes the approval af the INSTITUTE OF STANDARDS. See pare 8. 
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How They Lighten Work in the Shop if Utilized 
to Full Capacity—Keeping Them in Order 


uestion often asked in machine 
op now that portable tools 

have come Into general use in all lines of 

industry. ‘The task of 

transferringa heavy je 


 CVHALL we take the tool to the job, 
‘or take the job to the tool?” is a 


simple operation may 
often be saved by using 
1 portable drill, grind: 
er, tapper, buffer 


speaking 
uaintance ‘with. po 
ste’ tools, and. so 
‘workmen are very 
peveimoperating then. 
tis possible, 

for everyone to. dis- 
cover new uses for 
these little machines. 
My inain idea in this 
article is. to. stimulate 


lection of an awkward 
job that once came into 
the shop with a red rush 
order attached. Ttwas 
a well drill-bit forging weighing about 
600 tbs. and of unusual irregularity. This 
hhuge chunk of steel had to he turned 
and threaded on the shank end. 
‘Naturally, the first thing that had to 
be done was to drill and ream a center 
in the shank end. ‘The idea was to hold 


operation appeared to be a simple ‘mat 
ter. And it was—with a portable drill. 

By blocking the end of the forging on 
the floor as illustrated, the machinist lo- 
ated the center in the usual way and 
marked it with a center punch. A center 
reamer and the drill did the rest. Al- 
together it was about a half-hour job, 


Hy “He 


By H. L. WHEELER 


while without the portable it might have 
taken four or five hours. for the forging 
was 6 ft. long and so rough and irregular 
that it would have been difficult to man- 
age in either lathe or drill press. 


en 
Cn ple 


ik -@ 2 


— + 


<+ 


How often have you taken a big shaft 
‘out of a lathe to drill one or two holes on 
4 del pros some, distance aay, and 
then lugged it back again to ) 
te do some ince work upon ft? Fe 
‘you spent some time in hunting for bolts 
land straps to hold it on the drill press; 
you had to go to the erib for a drill: you 

to adjust the machine: finally, you 


hhad to move the shaft again. “Now, 
the shop have a portable drill? Would it 
have been possible for you to have drilled 


the hole without removing it from the 
lathe? If so, you would have saved your 
time and labor. 

Motor drills are by no means intended 
for, oF limited to, the drilling of an oc- 
casional hole. ‘They are good production 


tools, Drilling structural parts and sheet 
mictal work is only one of a thousand 

ways they are brought into use. 
‘One or more drills can be suspended 
from a convenient point overhead with a 
cable or rope, a stiff 


coll spring being placed 
fas a lifter or shock 
absorber between 
the motor and cable, 

arrangement 
relieves the, operator 
‘of the weight "of the 
tool and gives it much 
better balance. Sheet 


metal work can be 
drilled on the floor, 
bench, or suitable 
tables. Structural 
parts, consisting of va- 
rious shapes of steuc- 


tural iron, heavy cast 
its and the li 

rest on, wooden 

with the drill motor 

hung conveniently 

overhead or attached 

to the trolley of a floor 


cerane or an I-beam $0 
that it can be moved 
‘over a wide area. 

_ Clumped in wooden 
101, of gripped 
bench vise, the motor drill may be used 
for polishing, buffing ot light grinding by 
wroviding appropriate attachments het 
Ii the dit ehuck A small grooved pulley 
on the drill spindle converts it into w 
niotor for driving small machines for ex- 
perimental ortest purposes. 

‘Have you ever operated a milling ma- 
chine with a large face mill that serews 
‘onto the spindle? After running the eu 
ter until i was becoming dull, did yo 
perhaps, try to grind it on the one litt 
Tight cutter (Continued on page 101 


MSY simesaving shop ideas are 
contained in the continuation of 
the Better Shop Methods Department, 
to be found on pages 8 and 101 to 103, 
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“The World’s Greatest Toolmakers certainly ought 
to know how good, accurate work is done.” 


Starrett Volume I for Machinists’ Apprentices gives you 
just the information you need in interesting, get-at-abl 
form. Volume II for Machinists gives more advanced i 
formation for experienced tool user: Volume III for 
Motor Machinists and Auto Repair Men is just the thing 
for men who work on cars. 


Your tool dealer will show you the Starrett Books and 
the Starrett No. 900 Apprentice Set. Write us for your 
copy of the new Starrett Catalog No. 24'w illustrating and 
describing more than 2500 Starrett Tools. 


THE L. S, STARRETT CO. 
World's Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
‘Steel Tapes—Standard for Accuracy 
ATHOL, MASS., U. 8. A. 
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foreman looked at the casting 

on the floor in disgust. An error 
iad been made in the pattern, shop or 
the foundry, he did not care where, and 
there was four inches too much ir on 
ie bottom of a huge cast-iron press 
frame, ‘The casting was twelve fect high, 
almost four feet square on the bottom, 


ve it in a lathe,” he 
said, “but I don't believe we have one 
large enough, 

‘Our largest machine would not swing 
it, and a, ik would take oll the 
power in just to it 

moving,” the harassed foreman replied. 
“Now, if we had a milling attachment 


that we could put on the rail of the 
Planer, we mi ne le op tthe cast 
Tygon the table, and face it off that way, 


the machinist added. 


ITE, foreman nodded assent, 

nothing. An idea was developing in his 
mind, If the milling attachment scheme 
were carried out, the work would be 
stationary and the tool would move. 
But why” mil t when it would be done 
ul it do" “to put 
the canting on some blocking on the floor 
at the side of the planer, and mount a tool 


in some way 40 that it would be carried 
past the casting by the planer table?” 
it 


“We could certainly cut a groove 
that way,” the machinist returned, 
how are you ging to get the entire sur- 
face faced off?” 

“The table moving back and forth will 
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Sina Planer Does Heavy Work 


By GEORGE M. GILBERT 


Thes 
traveling head 
in a great engine 

‘The machinist looked at the id 
then went off to the planer, which was 
‘36 by 86 in, under the rail and had a 12- 
ft. table, Tt looked like a pretty. big 
meintabing Ha bad Sesiog vio of 


complica and trouble, but 
iy the idea loge ite 


3 st about tg up the Joon own 
in the illustration. 
ragend ovee tp the side of the planer and 
jacked up s0 that its center was about 


al | 


June, 1928, 


on a level with the table. He obtained 
the required blocking from the yard and 
fitted it in so that it was preity solid. 
He made a couple of holes in the floor 
for bolts to hold the easting in place, for 
although it was very heavy, he knew that 
it might move under the strain. 

From the tool room he brought a big 
age Bite that was usually used on 
ial drill work. It was about. thirty 
inches on each face and had numerous 
holes for bolts. “He bolted this to the 
platen of the planer and arranged stops 
{o prevent it from moving, just as if 
hhe were going to plane it, 

‘The entire cross rail of the planer was 
neat taken off, "This was bolted on the 


eee 


‘When the job was finally done, the 
machinist tod hi foreman shook their 
heads wit 


Worn-Out Milling Cutter 
Used for Light Shaping 
CH is said about the versatilit 

the lathe, but some of our other 
friends among the familiar machine tools 
possess much of that quality, How 
ordinary hand miller can be employed 
for light shaping with the use of an old, 


worn-out, of damaged mili. cutters 
shown in the accompanying illustration, 

A few teeth are ground out of the mill- 
ing cutter ahead of the tooth that is 
to be used. The cutter is mounted on 
the spindle as usual, and the arbor 
snupport used to clamp the cutter against 
Javvel bert vapeeet ans oooed Oy 

rom the support a 

‘2 tmachine bolt fitting the center hole 
as nearly as possible, and the cutter 
clamped under the head of the bolt. In 
treet to allow more surfoce for gripping. 
it is well to grind a shallow notch into the 
totter nent where the bolt head wil come, 
‘The lever handle is used to move the mill- 
ing chine tab 

it will be scen that the particular plese 
shown in the illustration could not be 
Depp eben Th ee = 
tise ring i ‘re are many suct 
eases. the small shop that does not 
peers or where the shape is 

tsp oar 

Spi’ cepedint Al chen be fone 
Slay. ‘We wil be Gee of conse, tnt 
even in a groove as shallow as that in the 
part shown, several light cuts must be 
Eikca'to complete the job“. Sox. 


Spring Improves Old Grinder 


{ ‘THE accompanying illustration is 
shown an easy and accurate Way of 
grinding the side of a piece of work on a 
surface grinder without the chatt 

that often happens when a spit 

worn, An arm of 1/3%-in. spring brass 
presses a ball bearing against the center of 
the spindle with mufficient force to take up 
the end play. ‘This method has been used 
«number of times.—Josern C. Fisuer, 


(BS WORLD’s 
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Users of Tools Are 


Good Judges of 


Value 


Men who use precision tools have the 
mechanical training that enables 
them to judge mechanics’ tools fairly. 


They a appreciate that fine finish, clean 
cut gra iuatlons,s and good design indi- 
cate tools of high qual ey know 
that accuracy and reliability can come 
only from the most exacting standards 
of workmanship. That's why mech- 
anics everywhere respect Brown & 
Sharpe Tools so highly when they 
judge tool values, 


Ask your dealer for Small Tool Cata- 
log No. 30 listing over 5,000 items. 
If he cannot supply you, write us 
direct. Dept. P. S., Brown & Sharpe 
Mfg. Co., Providence, R. L, U. 8. A. 


Brown £4 SuarPe 
To. ILS ° 


STANDARD OF 


a7 


* COMBINATION SET 
Nes 


Ota 


+ TooWMAKERS BUTTONS 


* MICROMETER CALIPER 


* For description of this tool see 
Catalog No. 30 


ACCURACY 
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It is quite nec- 
essary to have a 
hammer whether 
you are a Mechanic 
or just Handy-man- 
around-the-house. 


But get a good one, it will 
do the work properly and 
last you so much longer. 
You can’t go wrong on a 
PEXTO Hammer. 


Ask your dealer to show 
you the PEXTO line of 
tools and write us for 
booklet. 


PECK, STOW & WILCOx Co 


SOUTHINGTON, CONN. 
USA 


POPULAR SCIENCE MONTHLY 


June, 1928 


Rubber-Driven Toy Tugboat 


By Dick Hixon 


realistic little tugboat is driven 

by the simplest of all power plants 
foe chribber band moter. I is there 
fore, easy to inexpensive. 

‘Cicar white pine is the best material for 
the hall, although any other soft, close 
grained wood will do. Shape the hull as 
shown from a block 156 by 4 by 15 in, and 
hollow out the inside for buoyancy as in 

‘Turn the hull upside down on a 
36 in. thick piece of wood and mark 
around it. Saw out the deck thus marked, 
bout keep 34 jn. within the outline evers- 
wi tat the very stern, as 
in Fig. 8. Then, when the deck has been 
nailed in place, there will be a natural 
rabbet or recess into which the bulwarks 
can be fastened. 

‘The forward ends of the bulwarks can 
be steamed or soaked in boiling water 
until the wood bends easily. ” Before 
fastening on the bulwarks, however, 
build up the bow and stern with blocks 
shaped as shown in Fig. 3. A piece of tin 


or sheet copper is fastened over the joint, 
‘of the bulwarks at the bow and a 34 in. 
sauare, mong of cardboard or wood i 
spplied to cover the joint between 
bolwarks and the hull’ 

Ari made for the tp ofthe bul 
vwarks by sawing out one: 
piece of heavy cardboard or thin wood 
tied another semicircular piece for the 

‘and stern portions "respectiv 

stright strips ea coal the peti 

ween. ‘The superstructure and itin, 
are made as shown in the ilustrations, 
Which are very nearly self-explanatory. 


Fig. 1. Careful painting mates the tittle 
‘ont look mote tke a real model than a toy 


ata slight angle 
ts indicated to receive the Y4-in. dowel 
stick for the propeller support, which 
should be forced in tightly. 

Attach a keel made from a: 


keel too large to begin 
down until the boat flouts properly, 
Make a wooden rudder and fasten it to 
the hull. Cut the propeller from tin, 
galvanized iron or sheet, copper an 
solder it on a length of sti 
brass wire, Be 
into a crank for winding and 
the other into a hook to hold 
the rubber bands. A. nut 
from a dry battery will serve 
asa washer. Strands. of 
ibber sch as are sold. for 
Airplane models are the best 
source of power, but heav; 
rubber bands bought at 
stationery shop will serve the 


PU ; 
The effectiveness of this 
Pauting Cie, he hal 
iting (Fig. 1). The hul 
Fea be (oes and roe 
black and vermilion, oF 
black; the cabin or pilot 
house, green or vermilion 
with white, black and, gr 
trimming the funnel, Mack 
with @ white star on each 
side and perhaps a red or 
green band with orange oF 
old stripes at the top. Give 
the entire boat a coat of spar 
varnish, and, if you can letter 
well, paint & iame on the 
stern. in bronze or.orange. 
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ELECTRIC Woodworker 


COMPLETE OUTFIT INCLUDING PLANER, SAW, LATHE & ELECTRIC MOTOR 
AND MANY USEFUL ATTACHMENTS, 


FAST~ACCURATE — COMPLETE 


Every kind of woodworking operation 


‘This is a COMPLETE All-Electric It 
costs a lot less than most other outfit for 
every dollar you pay, you're getting THI 

EST VALUE—you can't beat it, any 
You can prove every word of this by 
actually using the Workace Woodworker at 
You'll find it fast 


+ because all the modern wpto-date 
uacuring fete of th, Ts Wallace 
Company, suppliers of standard. word work 
eat 2 iodcsial, sad "common 
ttre, utilind” to” produce’ the  Workace 
Wosdworker..‘Materinbs and, workmanship 
re 100% and the designing of the Workace 
uritiy profesional. Wondworking plants 
Pattern shops, carpenter and cabinet stops al 
Ever the world use Walle equipmeat.” It's 
the kind of machinery you want—you can't 
ford to own nny othe. 


Become an expert woodworker 


‘There is no end to the number of useful and 
decorative things you ‘can make’ with the 
Workice.. Tables, chaies, footstools. screens, 
lamps, lattices, fences, cabinets, doli houses, 
eases, chests you'll soon become. an 
expert. Woodworking is the greatest hobby 
‘aman canhave hundreds turn it to profit too. 
‘The Workace Woodworker has 
strength and capacity to handle quickly and 
ily any job you'll ever want to do 
“-mitering, tapering, rabbeting, beveling, 
lotting, turning, crosscutting, ripping —any~ 


ley. 


and accurate—y' 


profit. Planing, sm 
sanding or 

Workace Woodworker, You can save time on every 
operation, do the work better and cleaner, tool 


. + + + includes everything 


Se ¥ git Puls 
- Cast Iron 


igs for your own home, 
, turning, drilling, grit 
it is all the same to U 


Mfiny 


thing. Every unit works frog 
peraresturdy and wal fa 
Wallace UNQUALIFIED GUAR’ 


‘assures replacement of defective parts for one 
year 


EASY TERMS 
Get the outfit right away 
SEND TODAY 


‘nd the easy method of purchasing 
‘and revolutionary. 


A small down payment. brings the completo 
Workace AllsElectie Woodworker ready 0 
s20up nd use right. away Tho on 
Payments aresp stall" You'l scrcal 
them. Many pay for their Worknce Shop 
out of profit the work i does, 80 

Get. ito it—you'l find the Wor 
Elzcrle Woodworker the ‘Beat inves 


That Workace Electric Woodworker sure looks good to. me. | 
Reamer ees | 
= | 
| aa | 
i} 


1 


State 
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Even When Blind- 
folded It Is Easy 
to Distinguish a 
Star Blade 


ill 


The features of a Star Blade 
are recognized by the ease 
of cutting and the set of 
the teeth, producing true, 
straight-edged work, wit! 
out any side pulling. 
Mechanics today have a 
decided preference for 
STAR BLADES, as they 
have proven under all con- 
ditions to be a better blade 
during the last half cen- 
tury. 

Let us send you free sample 
blades. 


Clemson Brothers, Inc. 
Middletown. N. Y. 


MAKERS SINCE 1883 


Star Hack Saws 
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Concave and Convex Turning 


Hints for the Woodworker Who Has a Lathe— 
Beading—Chisel Handles and Mallets 


By Henman Huon 


5S SOON as the Use a cylinder with 
amateur shoulder cuts made 
‘wood. turner 


make shoulder and 


work that requires 
concave and convex 


the concave 
cuts with the round- 
nose chisel. The 
supplementary ex- 
ercise, Fig. 4, 


‘A round-nowed turning chiel held at on the 
‘Tort a ueed for shaping concave, turlaces 


P 
of longer and shorter sweep. 
Convex euts come next. 
nier 14 in, in diameter and 
Jay out measurements according to Fig. 3, 


STM 


xy it out as shown in Fig. 1. Set the 
calipers to hi in. more than the smallest 
finished diameter und cut down with the 
ting tool at the center of the curves 
se the round-nose chisel for making the 
oncave cuts, hold it perfectly flat the 
Treat (sce Fig. 3). Begin the cuts a littl 
inside the lines and gradually work a 
to the bottom of the eats made with the 


PRS creo la shown ia Fig. 
CMU 
dik rage ape c 
|S 


oo 
i pts aes ies 
{eh it Bai Ps “ye 


he IS len A and 2 
wie 


‘and make small V-cuts with the diamond- 
Bont chive Round off the sharp corners 
with the diamond. skew chisel. 
or sesond eomrctes (Pig. €) lay ont 8 
exlindr ax shown and eut down to the 
smallest diameter with the partis 
hen pound ofthe comes wah the 
int (see Fig. 3) or the skew 


diamond: 


“ieads of different diameters, such as 
and on the sup- 


rounded beads. — Specially 
shaped turning chisels, 
called beading tools, from 
¥% to 36 in. in width, can. 
also be obtained and used 
for this purpos 

Continued on 


m 
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The Thorderion Z-Coupler, ‘Screen grid audio amplification, most, 
special a revolutionary development in audio 
systems since the introduction of the 
power tube, is now an established fact. 
‘The Thordarson Z-Coupler is i 
‘audio coupling device designed for use 
the screen grid tube UX-222. 
the remarkable amplification 
thus obtained a mere whisper from the 
detector is stepped up to a point that 
gives the power tube all it can handle 
in the way of signal voltage. In fact, 
‘one stage Z-Coupled audio has the am. 
plification equivalent of two, or even 
three, stages of ordinary coupling. Sig- 
nals barely audible before may now be 
heard at normal room volume. 
In tone quality, too, the Z-Coupler is 
unexcelled. Despite the high amplifi 
cation the tonal reproduction is as 
nearly perfect as any audio amplifier 
yet developed. Both high and low 
notes come through with the same vol- 
ume increase. Even at 60 cycles the 
amplification is over 95% of maximum. 
Regardless of the type of your receiver 
you can vastly improve its perform. 
ance by including this new system of 
‘amplification. The Z-Coupler replaces 
‘the second audio transformer, with 


(ite To-Day 
Complete 
formation 


ELECTRIC MFG. CO. 
at 


THORDARSON 
‘Huron and Kingsbury Sts, Chicago, Ill 
Gentlemen: 

‘Without obligation on my part, please send 
me complete information on screen 
‘amplifers using your new Z-Coupler. 
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a TRIMO to 
Turn This One; 


A TRIMO will do it, if it's possible 
for a monkey wrench to de the job. 
You can count on this heavy duty tool 
for the utmost in wrench perform- 


TRIMO design gives 
‘you extra leverage for 
big nuts and bolts be- 
cause the jaw opens 
outward from the 
handle. 


TRIMO nut guards 
and lock-proof 
threads, by keeping 


time and annoyance. 


You cannot buy a 
better monkey 
wrench. 


TRIMONT MFG. CO. 
Roxbury (Boston), Mass. 


When You Want a Monkey 
Wrench, Buy a 


TRIMO 
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Concave and Convex Turning 


For the purposes of illustration, each 
ies has been de- 


‘combined, 
‘imple projects illustrated in 
8 to 11 
Chisel handles are of two 
type, illustrated in Fig. 8, 
fit into the socket of a chi 


smaller end of all turned work should be 
Fas on the deed conter, ao thet the end 
tay be squared or rounded more easily 
and safely. In this ease, therefore, the 
tapered end of the handle should run on 
the dead center. "As the hole made by 
the dead center will not be objectionable 
in the finished. product, it is better not 
tocat itawsy. 


IS recommended to turn the taper 
first. ‘The stock may be removed from 
the lathe and tried as often as necessary, 
until it fits the socket. ‘The rest of the 
hhandle is then finished in the usual was 
the concave part with the round-nose 
chisel and the convex part with the 
diamond-point or the skew chisel. ‘The 
three lines on the handle near the end are 
cut for ornamentation. They are made 
‘with the point of the skew chisel 


‘The other kind of chisel handle is for 
the tang type of wood chisel. Each handle 
is fitted with a brass ring called a “fer- 
rule,” which prevents the wood from 


splitting when the tang of the chisel is 
driven into the handle. Ferrules can be 
hought in different diameters, according 
to the size of the chisel. "They should fit 
so tightly on the chisel handle that they 
must be driven in place with a mallet 
All handles should be sandpapered as 
smooth as possible. 

‘When sanding in the lathe, itis best to 


remove the T-rest. ‘The sand- 

"TT, paper is folded into narrow strips 
2% and moved rapidly back and 
forth over the work. If iis held 

in one place, rings will appear on 
the object being’ sanded.” Care 
should be taken not to round 
sharp edges. When the tools are 
kept sharp very little sanding is 
ded. Ordi sandpaper 
No, ¥4 or 0 and No, 00 should be 


shown in Fig, 10 1 


wy be 
made out of an old clock or 
‘and fitted 


of the dat 

‘This will hold the stocking tightly 

the conver face during the darning 

process Af the ends of ‘the spring are 
ted, they may be be 

‘The edges should be smoo! 


er 


tool for any woodworker. It is made 


A time honored 

Peat taming pect 

‘stocking dare- 
on 


fg in place (Fig. 10) 
FIG.10 


two pieces, ‘The end of the handle enter- 
ing the mailet head should be turned very 
accurately to the diameter indicated. ‘To 
do this, a gage is made by boring a % 
in, hole im a thin piece of wood. ‘Thi 
gage may be bung on the dead center 
while the handle is being turned, so that 
it is not necessary to remove the stock 
when testing the accuracy of the diameter. 
When the head has been turned to 
the exact center between the ends is 
red and a (Continued on page 95) 
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Concave and Convex 
Wood Turning 


A SPIRAL 
: “DRIVER 


TOUR only way to get “YANKEE” 
efficiency is to get “Yankee” tools. 
There is no “just-as-good. 


Every mechanic knows this! 


“Yankee” Spiral Ratchet Screw- 
drivers are the standard of the world. 


| To drive screws, just push the handle, 


ren 


The spiral does ‘the work, smoothly, 

silently, instantly. A touch of the ratch= 

Pipl e et shifter, and you draw screws like a 
f 


flash. Another touch gives you a rigid 
driver, long or short, as you want it, 


els "Yankee" No. 130A sceme almort alive, A 
Quy spring inthe handle bring it back foreach stroke, 
T pew up the work. ee ene in 
SR. Sen ving screws in narrow places, whete only une 
‘aban wd peace In Saree arog hand can be used. With three bits, 83.45 
“Yankee” No. 3o°A, without “quick ret 
sing in handle, 8320. 


Tine marked around the head at this point 
Wrap a narrow strip of paper around the mallet 


Ded one cone ia nd eu hat Be sure. Look for “YANKEE” on 
{cid fConce. Wrap it around the male 


a the tools. ‘Their appearance is copied, 
but not their precision and workmanship. 


handle, The hole should be bored halt 
each side in order to get it true. If the 
ves should not meet exactly in the cen 
way unevenness may be removed witha 
tide-bevel 


‘The mafet head may be held between the 
Inthe centers or ina vine while the holes being 
bored. In any case is well to have someone 

fratch’" the bit to sce that it it held bor 
iontally and parallel to the ends ofthe mallet 
fend 

Teiore joining the pices, the end of the 
tale should be split ong the center wit 
ek se Whe the al and ead ae 
ready to together, a wedge isn 
And deve into this saw cut. ‘The end of the 
Handle may be allowed to proj 
itimay be ent off Wash with the head. Hickory 
is thebestof the commonly available woods for 


lage ° Deis echt ap eek 
‘This is the third in a series of articles Mert removal se 


on wood turning. ‘The fourth will ap- ‘ar eon. Brg Co 
pear in an early fase, 2 


Wires bolted together back to back, channel 
iron als from junked 

Strong I-beamsfor use 
wil col, beam of 3 ntl ove 
belting WW 
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ino fail pre oe 
Ene crite atcha 
He ioeed ees eens 
2 Tar meee here 
ne allie 


Scale Model 


Fakes eee enor 


grit eiietgretee 


saaseer one’ 
reese 
sso 
oe a teed 
panies Bar 


remit be. Pte 
"or thr ba ave ich ee 

(ede Sonad Soa, s10.50 
te fF pees kt 


Headquarters for Model Makers for 22 Yeats 


415 Madison Ave. Dept2 N.Y. 
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Rigging the Mayflower 


Tontinued from page 80) 


The esing 


slipping up (shown on Blueprint No. 84). 
fastened to the crosstrees at both fore 
and main there will be circular tops. The 
tit ated eter and af he 
is thin three-ply wood, but two thinner 
pieces of wood glued together with the 
grain crossing may be used; or celluloid 
Rommel oakend visas TH 
Joey avery be snd cat Oe oer 
circle; then cut off a Hein. rim. Cut the 
square lubber's hole out of the cen! 

and bore four holes in the middle of the 
rim, on each side, the forward ones being 
wal besten the frei yu pee. 
will be sufficient at the fore, if you prefer. 
Have the grain of the wood in line with 
the holes. 


its lower edge ser- 
ted so that the serrations may be 
‘turned up and glued to the upper side of 
the top, to leave a bare 34-in. rim. Set 
the cardboard sloping out so that when 


the upper rim js set on, it will be about 
Sie in. than the floor. Glue the 
two ends of this together; then glue the 


cosas uscrat ee See 
bottle or other circular disk onto them 
until dry. Take the top and press the 
Sie aeceerees 
Eaouaacue me 
ee 
right position with reference to the lub- 
ber's hole. Thin strips of wood may be 
glued on the outside to represent sup- 
saves 


‘The completed top is firmly fixed to the 


standing [Note the evenness of the deadeyes. Rach lower shroud passes up through 
‘the lubber's ole inthe mast top. goet around the mast. aa returae to the same side of the ship 


crosstrees with the after edge of the lub- 
bee's hole against the mast. 

‘The caps are next fitted: they are ob- 
Jong pieces of wood made from two pieces 
of plywood glued together, or slid hard 

The pquare holes fit the lowermast 
heads, and the round take the topmasts. 

‘The mizeenmast is different. It has 
the masthead squared and hus no cheeks, 
but instead a fore-and-aft hole throug! 
for the halyard tie; the trestletrees are as 
{ot ap to take the fag, altough 
to fit a cap to e althoug! 
this may be lashed instead. 

‘The position of the masts can be taken 
from the deck plan. ‘The masts and bow- 
sprit will, of course, be in line with the 
stem, but the mainmast will slope aft at 
fan angle of one in thirty; the foremast 

illslope forward at the same angle and the 
izzen aft at an angle of one in twenty. 
The bowsprit slopes up at an angle of 
thirty-two degrees. 


HE topmasts should have very small 
‘wedge cleats on either side to support 
the ring, and jort below then hole 
masts may have the mastheads squared 
‘and small crosstrees fitted, as well as caps 
for the flagpoles. ‘These do not show in 
the photographs, where the 
merely ‘on, but the model would be 
better for them. “At about 3% in. from the 
heels bore athwart holes for the fids, 
‘The bowsprit will require one or more 
‘wedge cleats to retain the gammoning, so 
that it will be (Continued on page 114) 
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Book Ends Embellished 
with Inlaid Designs 
00K ends always make welcome 
ft, i if are vee 
craftsmanship the “home "worker, an 
spply. A. design for book en 
type is illustrated, but it can be ‘modified 
in many ways by tha maker, if he prefers 
oe et an odgaal scheme. me 
Wwood should. be mahogany, 
walnut, or dark, Snely figured red pum. 


—r— 
Wow the book endear made eta the 
digs on nqarenFepevnting 3 ns ach 


‘The inlay may be of any woods which 
fExetoflicient contrat of light and dark 

Pan dae wns a 
‘wood, maple, or sycamore, 


ably larger than needed, and ‘all of the 
Apply a light and narrow line 
the end of each surface but 


and glue 
finish with a sharp seraper—C, A. K. 


joroughly. Clean off and 


Simple Workbench Kinks 
(Cuninnedtom ae 78) 
ire. Clean up the edges with a file 
tid sou; dee to ve the age 
l-wrought appearance, hammer it 
with a ball-pein hammer, half on one side 
and half on the other, s0 that when it 
ent as at © the hammering will show on 
both laps, 

Do the bending over @ small round 
steel rod in the vise as at B. Place a nail 
in the loop thus formed, drop both legs 
in the vise until only the nail is above the 
jaws, and squeeze them flat.. Pull out the 
nail without removing the hinge from the 
vise, and with hack saw cut two slots 
as at D, Remove the central portion be- 
tween tie cuts with a cold chisel as at 

“The other half of the hinge is made in 


Besant i teen Conga Ot oops oot 
the nail is driven t t cut 
off and headed over. “When the holes 
hhave been drilled, the hinge is complete, 
as at H—D. H 


4 


Keep Your Money 


—— ill you're convinced. We offer a free 
10-day test of this amazing shaving cream 


to prove our case. 


You risk nothing 


1 When we frst told you 
Gentlemen: ire "vemarksble "Se. 

hes of Palmolive Shaving Cream, we a4- 
faced our cleims modeni, leaving’ i to 
the prodac lft" nell" you 

We old you “Don't buy—yee* 
sated you Se to let ws prove Our cate at 

“To the hundreds of thousands of men who 
mail the coupon i, we sot 10-day test 
ofthe shaving Seam an own best, 

For you caoethave with beawefladver 
tising) and 90 ad can succeed ane the 
prodect is outstandingly righ tll. 


Once won, men bave boosted it 


sre pet cnt of men, we fd, who 
conclgie Pleoliee Shaving Cram a cial, 
oe welled cic "Aaf thew tones 
Eire pred ose fme 

Tolaytee make the feat slg shar 
creams ia the world ore 
Wher we decided voces a mew shaving 
pecs se fe fed out pss wre cob 
Fepurigos were acing, 1000 mes tlds 
Ei wahe, tad we a ont fll em, 


Whea, after 120 experiments, we found 


our preset condo" owt 
‘Saf they a aitih, Out 
Iaking, developed «shaving cream that met 


‘stats wulyfemaclabe fot action sad 
tic 


These 5 unique features 
Maleiplies isl a lather 250 times, 
Sofens the Beard in one minute 
Maintains its creamy fallaess for 10 
‘minutes on the face. 

Strong bubble hold che hairs erect for 
Fine ares de to pal and olive 


Now mail the coupon 


We eke the rsh—noe you. We undertake 
wo plene ‘o win you in ten 
Shales, Glee ws the opporanty wo prove 
Ont i, Te coupon ifr you convene 
So prevent your frgeting, Won't you 
coe plone? 


<PALMOLIVE 5 = 


Shaving Crean: 


10 SHAVES FREE 
con oP A Sanne 
Sk iaere mentee ins =e 


Teneo of Winans shad adie Paine, Mi 
nie we 
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AnotherPipeSmoker 
Voices Tobacco Joy 
in Flowery Verse 


His love of certain tobacco 
makes this New Jerseyite 


‘When a man writes poetry it’s a sure sign 
he's in love with someone—or something. 
‘Some men are inspired by beautiful woman- 
hood, some by a gorgeous sunset. Here's a 
‘man inspired by his favorite smoking to- 
‘bacco: 


THE BLUE TIN CAN 

1've tried the brands from every 
lime; 

Choice mixtures with Perique; 

But long—oh, Jong ago! T learned 

‘The only band to seek. 


Fach day our useless worries mount, 
‘Our evenings to provoke; 

But through the alchemy of fire 
‘They vanish into smoke. 


‘They vanish when our spirit holds 
No enmity toward man, 

‘And smoke the sunshine bottled up 
In Kalgoworth's Blue Tin Can, 


So smoke away! ‘This loyal friend 
Is void of bite or sting. 
For He is monarch of a world 
Where Happiness is King. 
Irving H. Walker, 
Newark, N. J. 
April 7, 1927 
To those who have 
never tried Edgeworth, 


worth so that you may 
pat it to the pipe test. 
If youlike the samples, 
you'll like Edge 
worth wherever 
and whenever 


Larus & Brother Company, 10 8. 2ist 
Street, Richmond, Va. 

Edgeworth is sold everywhere in various 
sizes to suit the needs and means of all 
purchasers, Both Edgeworth Plug Slice 
‘and Edgeworth Ready-Rubbed are packed 
in small, pocket-size packages, in hand~ 
some humidors holding a pound, and also 
in several handy in-between sizes, 


oe rar ine WRY rates} 
ern Prego) 1100 lacs 
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Our Boy Rides the Air Mail 


[HE toy plane he 
uses cost less than 
(four dollars to build— 
Ts pedal driven and has 


wings and everything 


By Joun P. Dunn 


IMPARED with the fun our bo; 
hhas had with the auto-plane i 
trated and the pleasure I had mak- 
ing it for him, the actual cost was very 


Fig. 1. Proat view. The propeller blades 
‘tied neo the hab wich haleround ticks 


brackets were bolted to the body (1 


trsall—two dollars for wheels sity cents Figs 1 and 3). 
fox rom nod wok cer coe die fer all Weck wing ei attached with too mall 
‘other materials, including lumber, bolts, hinges so that it could be operated 


screws, and pai 
The ny ma made from a white pine 

board Vy 12 in by 3% 6 i cat as 

shown in Fig. 3. A ¥4-in. hole for 

the steering rod was bored through jee 

at the angle licated. . 
‘The two wings, seat and 

rudder were made from 

packing case lumber. ‘The 

‘wings are 35 by 7 by 12. 

Tounded on the outside 


pret by means of an eccentric 
tached to the axle by a set acrew. The 
Paros (Fig. 4) were made from two 1 
by 3 by 3 in. hardwood blocks 
turned on the shaft of a small 
the ole of toch boat Innving 8 
caving 
‘\-in. collar on both sides, A 
onniting in ee ‘trom 
fr 
¥, fit in the 


trap 
te 


The seat is D) secu of ouch seceee 
54 by 734 by 12 in, tric. ‘The strap iron 
edged with a piece was extended up to 


‘of galvanized tin 4 


the wings and at- 
by 2234 in., which 


tached with a loose 


was over coupling. ‘The mech- 
wire and the cor- ~ tninm depress, the 
ners rounded down Fig. 2. Not only doe the prosller turn. but about 8. in, 
to the front of the the wings vibrate rapidiy ot the tay “flee” ‘each revolution 
seat for neatness. a the wheels (Fig. 
Wire spoke whcels two 2 in. in diam- |The foot, pedals (Fig, 4), were oh 
fer and one 10 in. all with Yin. holes from two blocks 2 by hy sin, it drilled 


for the axles, were obtained. The driv 


‘Threads were not run on any parts, but 


‘The rear wheel bracket was made of 
cotter pins and washers were used where 


drilled 3% in. at the 
necessary. at the 
‘The two brackets that support the 
driving asl were made from 3by 1 in. 
strap iron, bent cold: each was 
Gee and to receive the Ygdas axle. "The 


two strap, bolted through (Fx: 8). 
driven in lengthwise of the 
(Continued on page 07) 


SP SEITEPME 
SIDE VIEW FRONT ViEW 


Fig 3. Side and front views of the auto plane with the dimensions followed by Me. Duna: these 
‘ould be changed, if neceoary, to suit the size of the fder, and the wings could be stationary 
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ONE KEEPS FATIMA RIGHT UP AMONG Le <a 


HIGHER cosr, FAT, 


i ATI MAS 


June, 1928 


The Air Mail 


(Continued rom page 96) 


‘the bracket la rep ta Atein. rod 
wras run through to suppart. 
te rear wea "This was fll in 
round at Ue upper em square 
st the lower end to ft the square hole 
in top of the inverted U-axle support. 
‘The rod was riveted solidly to the support. 
‘The steering wheel (Fig. 4) was made 
from an 8-in, square of 7%-in. birch. A’ 
Sin. hole was drilled in the block, which 
ver the shaft of a samall 


‘The 
chi 


cela 


Oy 


SS 


Hato TUR ea 


steering wheel, obtained from a j 
‘cents, 


‘The ends of 
led and countersunk 
j to fit the back of the wooden rim. 
234 in. long of gas pipe was forced 

Ah the hole in the steering wheel 
| spider and attached to the steering rod 
‘x stove bolt. Another piece of 

bipe was used on the lower end of, the 
steering rod as a spacer to the strap 
iron crosspicce, The lower end of the 
rod was squared and riveted to the eross- 
Piece. Two lengths of furnace chains 
‘were attached to the crosspiece, crossed 
under the body, and fastened to the 
rear wheel U-support by means of two 


yard for te 


inserted in the hub and wedged with two, 
split dowel rod. The hub itself 


ies and. rudder were 
painted with dark red, and the ironwork 
nd. seat with: black brushing lacquer. 
‘The top of the wings were decorated with 

black circle with black star in 


is might be added: Fasten 
only one front wheel to the axle, or it will 
be impossible to turn in a small radius. 
Wheels may be purchased in pairs, one 

ith a round and the other with a squared 


hole; otherwise a cotter pin or other 
means must be used to fasten one wheel 
to the axle. 
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BLACK & DECKER 


Electric Tool Chests 


For drilling holes in—Metal, Fibre or Wood—or any mae 
terial which can be cut with an ordinary hacksaw. 
For light grinding, buffing or sanding. 


No.1 Electric Tool Chest 


A heavy metal tool 
chest containing— 


Black & Decker Light 


The same type of chest as 
the No. 1 but consider- 
ably larger. Contains— 


the famous Hack Dac 
Haine Speci nai heattog 


U. 8. Price, $76.50 
Canadian Price, $99.50 


Everything at your finger tips when you want it. The 
automatic tray, which contains the accessories, is sealed 
tight by the cover when the chest is closed, so that inany 


position the contents of the tray cannot spill out or get 
mixed up. 


Mail this coupon today 
‘THE BLACK & DECKER MFG. CO., 


TOWSON, MARYLAND, U.5.A° 


Please enter’ my order for No.1 Electric ‘Tool Chest, st illustrated 
aad domctok shoves 


My Hardware Dealer is 


Name of Purchaser 


Address, 
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Once a damp, 
uninviting 
BASEMENT 


waite | 


‘Turn yous basement space ints a cherful 
recreation room like this one 


'N most homes the basement represents 

4 full third ofthe room space. Only a 
pate ofthis space is required for furnace, 
fuel bins or laundry. Have you ever 
thought of the desiable rooms you can 
‘make from the remainder of your base- 
iment space? 

‘The cheerful recreation room pictured 
above was once a damp and wninviting 
corner ofthe cellar. Celotex has converted 
ie into che most popular room in the 
house. 

elotex isthe ideal maveral for turning, 
‘basement space into a comfortable room 
for the maid or chauffeur, a workshop 
for Dad of a playroom for the children. 


Easy to build 

‘With shammer, nails and sw you can 
build these rooms yourself. For Celotex 
boards are big, light and easy vo handle. 


‘And Celotexinilates—stops heat, cold 
and dampness. Ic makes rooms warm 
in winter and cool in summer. Ie is the 
fly insulation made from cane fibres. 
Tecombines lightness with great bracing 
sxeength, 

Al reliable lumber dealers an supply 


(Brees surporcher ety ho soy 
ISAT rings Yow Can ake x Home widh Clotex 


Newt 


“Tuckaway” Shelf Serves as Table 


Ra smnall house or apartment, this 
Pia Shckoray ah ts 
viously convenient contrivance. It may 
be made any desied sive and of any 
moderately hard wood, whitewood for 
‘example, to fit at the end of a passage or 
to be fastened to any wall where it will 
be of the most use. It may be used as an 
emergency table, a serving or sewing 
table, or a study table for a schoolboy. 
When open, a surface of 15 by 24 
available, but when closed it projects less 


than 23¢ in. from the wall. ‘To make it 
of this size, 


‘out the back 54 by 12 by 
elf 34 


and smooth and sandpaper the surfaces 
and edges. Assemble by driving 134-in. 
No, 8 serews through the back into the 
4% by 1 in, strip, and attach two pairs of 
2'by @ in. stout brass butts 


Amusing Jumping Jack Has 
Clothespin for Body 


LL young children like to play with 
Jumping jacks. ‘The one illustrated 
in an old and familar type of the toy and 
‘can be made easily. 
‘A clothespin is used for the body, while 


‘This jmping eck prtorma 


H 
7 
ee 
HEE 
A Sore fi 
Heit af 
"ehiely bl 


eo ‘ 
ee ae 
Seer ua be sand sean 
pap age eee b poe 

—F. Clarke Hughes. ‘ 


Dish-Mop Buffing Wheel 


g 
Ee 


ik 


Finish by staining to suit and applying 
two or three coats of shellac. Rub wit 
No. 4/0 sandpaper and polish with wax. 
Selected colors of lace be used 


and geip the nail in the jaws of the 
‘chuck on the polishing head--It. W. 


One way to mount a fivecent dish-mop on & 
polishing heed for'use as 4 bulfing wheel 


Surf Sleds and Boards 
(Contino ae 72 


‘ends should be rounded so that the 
galvanized sheet bottom can be carried 
up around them and fitted snugly at 
‘every point. Have the top and bottom 
galvanized sheets eut about 34 in, nar- 
rower than the width of the frame, 40 
that there will be no possibility of their 
Prptrading, and injuring, the, bather 
Likewise, the corners of the sidepicces 
‘and handgrips must be rounded smoot 
Before setting the sheet metal, paint 
the edges of the side boards with white 
lead and lay a strip of muslin or elec- 
trician’s tape the entire length, taking 
care that there are no folds or wrinkles. 
Cover this with a coat of white lead. 
‘Then fasten the galvanized iron with 
about 34 in. long, staggered about 
in apart. Drive them sn well: then 
depress the edges of the metal into the 
‘wood (Fig. 3). 

‘The cleats over the places where the 
Wwanized sheets join each other should 
drawn down tightly with screws, but 

first nail the ends of the sheets to. the 
to make the joints water-tight. 

Follow your own taste. in. painting 

and trimming; green with orange striping 
is effective. In any case, be sure the first 
coat dries thoroughly before applying the 
second. Several coats of spar varnish 
will add to the life of the sled. 
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Blueprints for Your 
Home Workshop 


ANY, ONE of the blueprints sted 
‘below can be obtained for 25 cents 
‘The blueprints are complete in them- | 
hut if you wish the corresponding 
back issue of the magazine in which the 
ject was described in detail, it ean be 
TitTor'25 cente additional 20 long as 
copies are available, 
Popular Science Monthly 
Fourth Avenue, New York 
‘Send me the blueprint, oF blueprints, Khave 
foe which 1 ince 


wail babs Hemi ie BUYING WITH A 


sad BIG B = w~ w 
Be UCH of the energy which most in- 
Ea M dustries devote’ t0 selling, at 
Ea Western Electric, is concentrated in 
& buying. To provide practically every- 
thing which the Bell Felephone System 

BE needs, Western Electric must buy in the 

BE markets of the entire world. 

BoE It must buy only materials of high 

s me and known quality— 

eet aes It must buy at prices which are fair to 

BF the Bell System and hence to you, its 
= customers— 


E Te must buy at prices which are fair to 
Ee the seller, because he must be able to 
& continue in business and prosper, to re- 


main a reliable source of supply-— 

Te must buy at the right time in order 
to have stocks ready at hand when 
needed, and only when needed— 

All this explains why Western Elec- 
tric has made buying a function of 
major importance—of equal importance 
with the manufacture and the distribu- 
tion of telephones and telephone appa- 
ratus. It is part of a responsibility, 
unique in industry, to see that the 
world’s greatest public service organ- 

ization shall never be hampered 
by a lack of supplies. 


iidsssdgdees 


wade 


| Western Electric 


RR ORRHE ROR RRR RERRRERE FOR RERRERBERREREE ERE 


Purchasers... Manufacturers... Distributors 


City ond Stat 
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raft-Work Novelties 


How to Convert Scraps of Wood into Ornamental 
Desk Sets. Clock Cases and Candle Sconces 


popular brushing 
acquer finishes have 
opened up a new field of 


craft work in wood. 


Tt is now 


tiful novelties such as those ile 
Iesunlot. sd Ye aot eee 
sary to own a woodworki 
shop to turn out a few of these 

eces, Many’ ean be made with 
‘afew hand tools and, at most, 
‘small lathe, 

If you prefer to work in 
company with others, you may 
be able to do in your own low 
ality what many others have 
done—enroll in an evening 
couree in erat work inthe 
manual training department 
of a near-by school. There 
‘you will find available all the 
machinery necessary to carry 
on the work. You will also 


‘The pen tray has a circular recess for stamps, 
which i covered by the turned inkwell holder 


have the advantage of excellent super- 
vision and a splendid opportunity to 
develop projects like the ones to be de- 
scribed in the following outline: 

Blotter Pad. Constructed of junk 
board, which may be procured at any 
wholesale paper house, 15 by 20 in. Tt is 
hound with Tin. black gummed cloth 
tape, after which a sheet of ‘nut-brown 
paper (catalog cover stock) 143% by 193% 


By Dick Hurcttsox 


in, is glued evenly on cach 
side, leaving a Sein. margin. 


Pen Tray. Size 5 by 7 
Cut ut on band saw if post 

. The groove for ly 
should be cut on a 'aticher ” 
but ean be cut with dado saws 
‘and finished by hand. Turn 
‘stamp bax in lathe; it is 2 in. 
in diameter, 34 in. deep, and 


the inkwell. 


Inkwell. Turned from a 
solid block; itis 26 in. im di- 


ameter af the base, 


i 
the inkwell itself. A hole is drilled through 
the eap. and a turned handle glued 
Calendar. A tely 434 i 


igh, 
accommodate a perpetual ealendar, 
may be obtained at a stationery’ store. 
‘The uprights should be glued and nailed 
to the base so as to tip back slightly, and 


‘A barrel shaped container for cigarettes sod, 
feitih tray, orgs decorated sith neque 
cither a metal or a wooden pocket should 
be fitted over the calendar opening to hold 

the calendar and keep it clean. 

Rocker Blotter. It is 234 in, wide and 
in. long, rounded on the bottom. A slit 
is sawed into each end to recive the blot- 
ter. Drill a hole in the center of the top 
and glue in a turned handle. 

Paper Knife. It may be made entirely 
‘of wood, or a hammered copper blade can 
he made and attached to a wooden handle 
with brass escutcheon pins, as in the case 
of the knife illustrated. ‘The length is 734 

Candle Sconce. Length 10 in.; width 
434 im. at the base. ‘The opening is 


‘cutout with a coping, fret or jig saw 
aud the fck route & meee the 
mirror. The arm may be straight or 
‘curved and about 3 in. long. Tis vance 
is 3 in. in diameter: i is glued and nailed 
to th, sre. The cand cup i 1 
with a slight flange at the top, 
‘Jin, hole for the eandle. ‘The mirror 
is Held wth amall brads, after which a 
‘of heavy paper is glued over the 
ack of the plate, 
‘Desk Glock. Make a pattern from 
cardboard 0 that all pieces will be uni- 
form, Lay out front and back on }4-in, 


‘Wooden case for holding a watch. Tt can 


Dbeuned either asa deat or « bedside sock 
‘wood and the centerpiece on 1g-in, stock, 
the back to the centerpiece and 


stand until perfectly dry, Make a spring 
From thin aect spring brass and fasten it 
in the center of the backboard with flat- 
head screws. ‘This is to hold a wateh in 

‘the pocket, which should be lined 
ith iter Fete o fet “Glus on the 
ront,. sandpaper wel nish wit 
brushing lacquer. 

Tn decorating the finished pieces, a 
two-color scheme, that is, a plain body 
color with a harmonising ine, canbe 
carried out, or a little floral design or 
‘medallion may’ be applied with artists 0 

ints, as in the ease of the eandle sconce 

lusteated. 


‘SPRING TO 
FASTEN ON 
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Portable Tools 


‘Continued from pour 85) 


grinder in the shop and make a botch of 
it, so that the cutter hit on about. six 
teeth when it started to eut? If the shop 
had one of these sturdy little portable 
grinders, the cutter could have been 

Sharpened without removing it from the 


‘The method used for sharpening cut- 
ters is to bolt the grinder to the machine 
table, if it happens to be of the angle- 
plate type, or hold it in the vise, if it 
shouldbe one of the took-pot type. ‘The 
spindle then is freed from the power con- 
nection by the drive pin or back-gears so 


pa, 


In.an emergency « portable drill can be 
‘ied for polishing or even ight grinding 


that it may be turned by hand. Set up a 
makeshift, tooth rest for indexing the 
teeth, Bring the wheel into proper tooth 
contact by the horizontal and verti 
adjustments while feeding the eut across 
the face by means of the longit 
feed screw. The sides of the teeth may be 
ground by resetting the wheel and feeding 
it in or out with the in-and-out feed 

“"Thave often watched a mechanic try: 
‘on a hard piece of 
‘a shaper or planer and have won 
dered why he had not tried grinding the 
finish with the tool-post 

Bes sll, sal ll sab i es: 
cers, taps, and the like can be sharpens 
readily on the lathe with the 
portable grinder, often as well and 

ly as might be done with a special 

cylindrical grinding jobs glso 
‘done on the lathe when the shop 


machine. 


Job that must be gro 
aves the delay of sending the work 
to another shop. 

‘We might: go on indefinitely discussing 
what can be done with the portable 
krinder, but it is not the ordinary jobs 
that re phasiing. Look around 
the shop and see if there is not some 
“tough” job you can put them to work 
on. ‘Too imany of the little machines are 
tucked away in some dark comer of the 
tool erib and only see the light when ‘Tom 
or Bill wants to grind a center. Get them 
out in the light and keep them oiled up 
and ready for business. 

In the well-equipped machine shop we 

portable drills both electric and aie 
driven; key cutters; filing, grinding and 
‘buffing machines; chisels, scrapers, and 
portable boring machines for boring 
engine cylinders (Continua! on page 102, 
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A better used car * 
for fewer dollars [= 


This valuable free book 
tells how to save money 
—send for it! / 


IHREWD buyers are taking 

advantage of today’s low 
used car prices to enjoy a qual- 
ity “6” for Jess than the cost 
of anew “4.” 

‘You can buya used car safely 
with the information pictured 
and explained in our valuable 
book, “How to Judge a Used 
Car.” The coupon below brings 
‘you this fund of facts without 
cost. Experts who buy thou- 
sands of used cars for dealers 
tell you what to look for and 


what to avoid. Much of this 
trade information has never 
before been made public. 

Since its first printing a few 
months ago, 125,000 motorists 
have sent for this time and 
money-saving buyer's guide. 
‘The coupon below will bring a 
copy of the sccond edition of 
“How to Judge a Used Car” 
toyou without cost. A 2cstamp 
may save you $200, Send the 
coupon NOW! 


Po--- 7 on 


‘Tum STUDEBAKER CORPORATION OF AMERICA, 
Dept. F-56, South Bend, Ind. 


Pease fend me my copy of your valuable free booklet, “How to Judge a Used 


1 
Name ai | 
1 
1 


STUDEBAKER. 


‘The Great Independent————— 
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Sugersolt 
YANKEE 


‘The most famous and 

‘watch in the world! Over sixty 

million people in the last thirry- 
years have had de- 


pendable time and 
‘sturdy service from 
ther Ingersoll Yan- 
‘kee Watches. A 
andfal of valve 
ata pinch of cost. 
Radiolives2.25 

y 


Sugersott 


TYPE-T 
ALARM CLOCK 


Tes going to be just as 
lam clock field as the 
the waich world. Ir is priced the same 
ind ic has the Yankee qualities of te= 
Tibi aod urdines A half dozen 
ood Tooks features such as hex 
rolled edge case; mac finish metal dak 
sneique indie, Koob alam swicch 
Height 350". Radiolice $2.25. 


—And both are Serviced 


UM cither your Yankee oc Terr should 

gt broken, you can have Te repaired 
Sickly ae hall con by sening i 
Ke ingersoll Service Bepartment., A 
Inightyimpoctant point! 


INGERSOLL WATCH CoO., Inc. 
Chicago San Francisco Service Dept, Waterbury, Conn. 


lar inthe 
Frakee is in 


New York 


A definite program for getting ahead financially will be found on page four of 
this issue. 


BOICE LEADS IN 


SAW VALUES 


i 


if 
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Portable Tools 


‘Continued foam snae 101) 


‘and similar work. In the larger plants 
fare portable tools of the heavier vari 
ty, such as drilling, milling, and bor 
ing’ machines. ‘The latter are found. i 
shops that make a specialty of unusually 
large work. ‘The job is set up on a 
planed’ cast-iron floor having "T-slots 
fand bolt holes spaced as on machine 
hases and tables and serving the sume 
purpose. Instead of moving the work 
ahout from one machine to another, the 
‘machines are taken to the work without 
disturbing its original seting until all 

ing-erlling, milling, and tapping have 
been completed. 


N ‘THE manufacturing plants producing 
Tiistte wort portaie tole nce 
power screw drivers, socket wren 
zrinders, drills, riveters, hammers, 
and calkers are great aids to producti 
In the railroad shops, cylinder boring 
and erank-pin. turning machines save a 
reat deal of tin 


Tool- and die- 
uses for portable grinders and filing m 
chines every day. Certainly in the auto 


Tope por 


valve grinding, in particular, are done as 
le with the aid of electric drill 
ple and inexpensive attachments 
ly convert a portable drill into a 
respectable drill press whenever needed. 

Because the nature of their work ofter 

prohibits the use of stationary tools, re- 
ts and millwrights probably 
it use for the general 
tity tools than other mechanice, Ev 
carpenters have their power han 
tonls, including sawn, drills, screw drivers, 
and lock and hinge mortising machines: 
fand in the cabinet and furniture factories 
ud routing, shaping, sanding, 
other special portable tools in large 
variety. 

‘So valuable are these portable tools, 
not because of what they cost but what 
they do, that it is not pleasant to think 
‘of how often they are carelessly handled 
tand abused. ‘The result of misuse is that 
they are sometimes found out of order 
tand fail to function at a critical moment. 
whes fare rushing. ‘They will stand 
f surprising amount of rough handling, 
but don’t expect too much of them, 

If an electric drill is only rated for a 
% don't try to use a 3% oF }4-in. 

ng down the shank, Th 
practice that eventually 
tool. ‘The motors are designed for a drill 


ror speed will be too fast and the power 
too low. And a burned armature is an 
‘expensive repair! Furthermore, the drill 
is out of commission until the repair is 


to run, it may be 
only a minor trouble, such as a blow 
line fuse, a short cireuit, broken conne 


that the trouble is not in the power line. 
‘Try a lamp in the socket; if you get light 
(Continued on page 103) 
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(Continue fom mise 109 
‘on the trouble is inside of the motor. 


‘the condition of the commutator, 
Bushes, brush holders, and consiections. 


also a cause of stalling or loss of power. 
Tf the commutator is dirty or gummed 


thould be cleaned. ‘Use rag dipped 
erosene and then polish the com 
mutator with fine. sandpaper while the 
Bramive the connec: 
field wires; have any 
You a cone hy tn eletrisia 
ot cannot dot 
* With 
tator, | food con 
tition, and no broken wites, the motor 
should rum unless the armature has been 
bored. ‘This fs umually indicated by the 
spearince of rough Hak spats between 
commutator bars. In this case the 
mya cel me by a tn 
motors having capacity of 34 
in and above are usually provided with 
tr tuve, Tn cave of trouble withthe larger 
titer this fuse also should be examsined. 
‘Whether or not these hints have given 
ou any ew des othe ae and cae 
table tools, I hope that. you wil 
4 ea rake rll ty of the 
poraavingpomtbiliies of all the port- 
able tools that come your way, In that 
‘ray you will be able constantiy to die 
over new uses fr them. 


How to Stamp Index Arrows 


| , DP 
f 


| ~> } 


 ——— 


Neat index arrows may be stamped quickly 
‘nate by combining theletiers Vand 
V of any stencil set 
make neat and 
{pinmetsoalagrow or index marks. ‘The 
which makes the point or head, ig 
followed by one or more impressions of 
the ¥. Stamping an end of an O oe the 
Joop of aU in the V makes the head a bit 
more artistie.—P. W. B. 


Fitting Keys Quickly 


‘The key stock is beat over to form « head 


TREE Siting of keys in the Ib of pul 
leys and gears may be speeded up by 
rising a piece of key stock about four 
times the length of the key with a hook 
bent at one end to provide means for 
tapping the Key in and out. The extra 
stock is cut off and saved —H. W. 


qqHtemars the brash end of the motor and | 
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Why Does Underwear Wear Out 


Because it is being continually subjected 
in wear and washing to physical, chern- 
ical and bacteriological destructive 
forces, 


Of all textile materials, white woven 
cotton has the highest wash durability. 
“BV. D." underwear combines the ad- 
vantage of a fabric especially designed 
for lightness and durability wich skilful 
‘garment design and high-grade tailor 
‘ng, thereby assuring the utmost service, 


“B.V.D.” offers more than longer wear. The way 
in which it combines correct fit with cool, roomy 
ease, and holds its shapeliness through long usage, 


are equally exceptional. 


Exclusive features in “B.V.D.” garment design— 
plus specially created nainsook and highly spe- 
cialized methods of manufacture—give “B.V.D.” 
an all-around quality of world-recognized dis- 


tinction. 


Satisfaction ana service make that quality worth in- 
sisting on. Becomes only woh this Red Woven Labal 


The B. V. D. Company, Inc., N.Y. 


‘Sole Makers B. V.D." Underwear 


aes 
Ca 


"Next to Myself I Like 'B.V. D.’ Best!” | 
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he 
Ins So 


Cover The Old 
Floor With 


Kyanize 


CAN. of KYANIZE Floor Ens 
AA ie 


pe 
ns vanish as Kyanize flows smoot 
iy from your beush and 
Kyant 
len fursiture, 
pattern-wwora i 


baifidne, hard-deying, long-wearing © 
aml,” Te bexutiter and preserves, 

charm oF 
sale 


ARNISH COMPAN 
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Tools for Metal Working 


The Outfit You Need for Hammering Copper | 
and Brass and Making Jewelry and Models 


By Epwarp THaTcuer 


'UCH decorative metal 
work—hammeredd 


copper and brass 
jewelry and modele— 


particularly if you do 
radio or model work. 

While some of the 
special tools must be 
Purchased at a jew- 
elers’ tool supply 
house, others may be 


blades held in a cop- | 
ng-saw frame of th 
better grade. 1 
rier uses one about 
8 in, deep for lange 
‘ work. For very small 
the best grade of tools jewelry or 
you possibly can and work, a jewelers 
You will be proud to save frame 4 in, or 
deep is use 
these frames 
may be obtained from @ to 18 in, deep. 
No. 8. Jewxuen's Saw Braves. These 
are sold in bundles of one dozen or by the 
gross, which ip the cheaper way to buy 
them. ‘They should not be confused with 
coping or scroll saw blades for wood; they 
are very hard and made like tiny hacl 
saws. ‘There are eighteen sizes running 
from Nos. 810 to 12, the largest. No. 4 is 
1 good size to begin with, and at least tw 
or three dozen (Continued on guage 105, 


Which are the essential ones for bench use, 
fare numbered to correspond with the fol 
Jowing list: 

o. 1. Sxirs on Smears, For very 
small work at the bench, light snips, 8 in. 
long over all, are best. If only one pair is 
purchased to start with. get a pair of 10- 

ips. ‘The ideal equipment is one pair 
of 8:in. snips, one pair of 10-oF 12-in., and 
‘one pair of heavy bench shears with a G-in. 
ceut and a length of perhaps 24 in, 


Some of the more caseatial tooit: shears, Jewcier's sew drill, center punch, fea, hammers, per, 
eecsers, burnsher, ivders, seiber, scraper, rawplate, ring clamp, ail, borat slate, rule 
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(Continued from zane 108) 


should be purchased if you ate far from 
fource of these supplies” Some of the Boer 
‘Stes may be parchased later on for very small 
‘work, Nos: Dand lane much used. 

N64. Haxp Dunuie‘This should have an 
accurate chuck for halding twist drills at last 
tp to 34 in, in diameter and it should be 
rer all and empactin dexgn fey bench 
wor, As you wil ave ch we for 

‘ood ove 
‘Tew Dantas, "These are made for 
drilling holes in metal. ‘The fluted dil uso 
ally faroished with hand drill are not hard 

ling metal. To start with, drills 

diameter should be 

‘one or two larger ones, 
wrll take them, Several exch 
should be obtained as they 


will break now and then. ‘The ?-in- diameter | 


Five fe much sed to pierce metal when sw 
inside work. bs ie 
No.8 Greren Posen, The mal coe 
shaped point feused to make ght deprenion 
in eiad the pnt fm dell reste he 
Marting' to rll. The_ metal tobe center 
Dutch is placed ou a tel or ion anvils 


yl te ent 
oe cel ails ee ere 
read vind asa renee eerie 
Be these Sor a0 ld separately and should 
Br es Ree 
Ps 
eke Say ete caries 
NL al dg gly 
pp KP poe 
foul ier ea ea wens 
co ane ilar ieee eg 
Pep ay et 
fee et cae ee ea 
Pee oe ate ate a oe 
Ng Ne a 
erecta (oor eae, es 
Sacer rer ei re ise erga 
ech era mess res 
i ate mee ie eae 
Fa Bp g Ohne fe 
en Ree a ca es 


| Fowelry and modal werk 


No. 14. Woooks Mauurr. Much used for 

flattening out and shaping sheet metal. A 

ood thing to remember 

$8 wood, when you ean. 

pats or mule at home 
ch or hard maple, with a hen 


bout 2 


in in diameter and 4 in, long, either square oF 
round. Carpenter's mallets are rather clumsy 
for metal work. Sometimes hardware stores 


soon he hen should weigh 41 
IES i ool should bel trp gs pas 


bra ‘iat face a tn elongated, tal 
fat face amd ane 
finds mounted on a peculiarly aha 
anaes which thin in. the shank: 
handles tre scraped or Bled. down to the 
Indl atime’ ing Hamers ach 
reused for srork or metal 

modeling, While not abso 
some beginners’ work ts well worth purchas 
iow. Igo are todo any small work, particu 
lity jewelry making, ou are sre to eed one 
‘chasing anmer witha in. face is site 
{or ligt! work. Both the hammer and. the 
handle mst be purchased at jewelers oF 
siversmith’s sappy howe 

No 7. Fiarsonto Puna This toot 


should be from 31g to (Continual on pase 107) 
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(xood Shop Practice 


Inexperienced file users some- 
times make the mistake of usin; 


the same file for work on bo’ 
wood and metal. 


This is not good shop practice. 
For filing jobs on wood, such as 


rounding corners and other 
pisces where a plane would not 
it, use a Nicholson Cabinet File 
or a Nicholson Wood Rasp— 
these are especially designed for 
this work. 
The little time it takes to switch 
files will be more than offset bythe 
cutting speed of Nicholson Tiles. 
Nicholson Files save time. 


NICHOLSON FILE COMPANY 
Providence, R. I, U. S.A. 


ey ® 
Usa 
A File for E: Pu 
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Keeping Your Home 


Closet Door Hooks 
and Shoe Rack 


(0 has lived in an apartment house, 
dormitory, « cottage. or in any 
glow quarers and not longed for more 

iking space for wearing apparel and a 
place where shoes and slippers might be 
placed off the floor and safely out of the 
way? Often a hook or two or a few nails 
are driven into the inside of a closet door, 
but the things hung thereon are always 
swinging between the edge of the door 
and the door jamb and are more or less 
of a nuisance, 

‘The method of treating a closet door 
shown here is one solution of the problem. 
Four cleats, 3% by 3 in. and 2 in, less in 
Jength than the width of the door, are fas- 

inside ‘of the door 
will carry as many 
fs fourteen hooks, if necessary, for articles 
which do not need hangers. 

It is obvious that the more hooks on 
the door, the more clothes there will be to 
it between the door and the jamb, 
his is prevented by gluing a dowel in 
a hole in each end of all but the lower 
cleats. If more clothes are hung on the 
door than the dowels will control, tie a 
piece of tape to one dowel and fasten a 
stout rubber band to the other end of the 
tape s0 that it may be stretched over the 
clothes to reach the opposite dowel. If 
preferred, a piece of tape may be tied to 


Simple Folding Cot 
for Emergencies 


j- a Ai 


“147 7 1 


ae 
Siemon 


‘Bven a back porch will provide extra teep- 
{ng quarters with this spacesaving berth 


YEN stars compat one to find 
extra sleeping quarters. a comfort 
able "Pullman berth" can be ited. up 
‘on the back porch, or even in a crowded 


ndey. ‘The writer started making one 
at three in the afternoon and was sleeping, 
(on it at nine that evening. 

‘The width of the cot is governed by 
any one of three items —the space avail- 

the width of duck or canvas, oF the 

‘ne of the occupant. ‘The framework con 
sists of 34 by 3 i. pieces screwed together 
‘and fastened to the wall with three hinges. 
In tacking on the fabric, lap over the 
edges a shown.—HL. 8. 


Neat Trellis Supports 


Porch Flower Box 


PLACING a 

porch flower 
bow, it was found 
pert tie gatersdge 
the box, As 
Simple props 
froull have em 
phasised the 

ight and. bare 
ness of the walla 
support was made 
Tord 
trellis, as illust 
ted. The uprights 
are 1 in. square: 
fhe come members ae 34 by 1 in. The 
ii ents opportunities for man; 
variations in design. A. E. Axprmson. 


‘A sugzetion for sup 
fronting fewer beses 


Shipshape 


How to Fit Drawer 
Locks Expertly 


HE first step in fitting an ordinary: 
the type shown, re- 

gardless of the size, is to lay off distance 
X of the lock from the top edge of the 
drawer front, adding a tile, say Ma 
in-just enough so that the face of the 
ick wi at below the ge ofthe drawer 
to allow planing i neccaary. 
ths pont wa a awl, aud Snag 
the a ar le a hi 
tes or emallr, depen 
upon the stee. of the lock. Pash the pro- 
Jfcting key pin of the lock into the hole 
from the back, center it, and penemark 
around the front plate of the lock as at 
‘B. Lay the drawer front face down on 
the bench and with a fine saw make tre 
fangalar tts as at C 

‘Cut the wood out to receive the body 
of the lock as at D. Lay the lock in this 
‘space as at E and knife-mark around the 


faceplate, The buck plate iy seldom set 
flush with the inside of the 
but this may be done, if desired 

‘Cut out for the faceplate as at P and 
finish the keyhole with a pid saw or key 
hole saw. If the work has been done 
accurately, the lock should appear about 
ant G ‘when it is fastened in place. 

un the drawer in ite case, 

With the key torn Ure bolt out nnd touch 
the face with black grease or paint. Clase 
the drawer and tum the key until the 
tlt the partition. as at ZI, 
‘This will leave a black mark on the wood. 
Remove the drawer and with a chisel 8 
Tittle wider than the. thickness of the 
Bolt, cutout the bolt holes—Ce A. K. 


June, 190% POPULAR SCIENCE MONTHLY 107 


Metal Working 


4 in. in Tength over all without side cutters 
‘or deep scoring on the jaws. It is better if 
the points of the jaws taper down to rather 
thin’ ends, to get into sinall places. 

No. 18. Rovxp-xoszo Puimns. The jaws 
for tose are round in section and should 
taper down to Father fine points. 

No. 19, Custs-xose Puirns. ‘These have 
jaws which are half rows i 
tion and taper to fine 


fessional work these and the other ty 
pliers mentioned may be obtained with loag 
hoses, ‘which are’ ‘seful for many” delicate 
‘operations, but they should not be purchased 

at frst, 
No, 20, Six Corrise 
ally better to haye a separate pair of side 
Si her types of pliers are | 


ea Repo ca TTrousanns of trail-wise, pleasure 
bits fiver ar apd sal’ pars. hes bent sportsmen ride the Harley- 


Te a sed bore ‘ : ; 
fey sony ie Davidson Twin — because it fits 


their needs, fits their pocketbooks, 
and multiplies their sport. Join 
yee are ta do any ofthis them this year! Crowd your after- 


also used for smoot 


Jur, polished steel bla 
ing the edges of bezels 
el to not pre 
‘hey are necesiry i 


slate Shoal be Po or 8 Sa. fone nay work hours and vacation days with 
ther typet of burns are ok under the 
No. #3, Sra Divionas: "hese form a0 happy, carefree sport. 


You'll thrill tothe Harley-Davidson’s 

power. You'll admire its low cost 

of operation—2¢ per mile pays for 

ries penton prviied | See, 

Ielaying owt extremely onal werk You can buya Twin for $310f.0.b. 
factory, on easy Pay-As-You-Ride 

lie fe the entice length of the Hae terms. Ask your dealer. 


ag | 
Seal belo sclccng sat tr eerie | Mail the coupon for our latest catalog. 
Mery sspeine sale ieee oes 


foie Mite ately peed | Eaceg ste Hartey-Davipson Motor Co. 
seraper, is handier to have a real one, if | 7e¥5 the DEPARTMENT P. 5. Muwaurer, Wis, 


‘yourdo much work. 
‘No. 26, Rovsp-nous Drawrtare. Draw 
king ire and tubes 

old 


is a 
or to take a length | sderpleeciee 
of at sheet metal and draw it out int | =! emrmen. 
Snooth round wire. ‘Then, too, if you have = 
denwplate you can make thin sheet metal into 
very accurate small tubes for hinge work and 
clasps. As a model maker I have found many 
Regi enrpat Tt wot cnt that 
inner own one, but most well equipped 
shops have one. ‘The holes in drawplates are 
in many shapes (Continual on page 18) 
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SAWS FILES KNIy 
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UNGSTEN 


MAKES THEM WEAR BETTER 


‘ORE-than-average tung 
stea is incroduced into 
imonds Hack Saw steel, with 
the result that Simonds Blades 
sgcholding prop. 


\durabilicy—than ocher hack saw 
blades om che market. For low 
fr cpt and cr prodction 
SPECIFY Simonds Hack Saw 


Blades for economy. 


SIMONDS SAW AND STEEL COMPANY 


"Tha Sane Maher” 


ichbarg, Mass, 


Eosablabed 1853 


RANCH OFFICES AND SERVICE SHOPS IN PRINCIPAL CITIES 


et [OF TIS =: 
DIAWIONDS WATCHES 


Genuine Diamonds Guaranteed £2t'7# 


mars 


(MU eager 


a 
Modern plumbing brings | 
new comforts to your | 
country home or camp 


Ove in the open, away from the noise 
‘and confusion of city life, you can enjoy 
the comforts, conveniences and health 
Protection of a modern toilet and bath. 


Install 


SarEquip 


SEPTIC TANKS 

for safe sewage dispoal for homes beyond 
selene ine, They fallow U3. Puli 
eath Service designt. Absolutely depen 
able. Easily installed at a low on | 


fore You Order 
er Systems 


SG Se | 
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Metal Working 


round, square, trian, 


soon. For general use a drawplate having 
from twenty to forty” holes, from i 
diaueter ton mere pinhole, are best. 


ers ee 
He ree Peres et ble 
Soke 

ROS Ret Rn ao, ni 


made of two hinged it 
leather jaws; one end is rounded over and the 
‘other ix square across. "A wooden wedge is 
‘shed in tne end to force the opposite 

ogether. ‘This tool is much wsed by craftsmen 
when ‘making’ jewelry, particularly silver or 


Ne a Gin, Larathon 


Seem Rous A 


steels, or pieces of 
Faery for bendin 
trork asa guide for seribin 

fo. 90, Axx wn Bass. ‘This ny bench 
anvil, about 324 in. long. is much wed by 
ewelers and eraftamen for light work: One 
{form is round and the other square in section, 
‘An old’ flatizon with the handle removed 
tuakes an excellent bench anvil for dat work 
‘The heads of large round steel nails may be 
cat off and the nails gripped femal 
© that ‘the shanks ca be 
Small round or square iron or steel bars oF 
nails may be filed tapering at the ends to 
take anvils or mandrels 

; Bonsx. Stare 


ndspensab 
SShdering. “A little water ix 
hollow and ‘a lump’ cf expectally prepared 
borax is rubbed in it to make a creamy borax 
solution for ose asa fu. 
“Rok "Hamat Hao, Por rs 
sand embossing the large pieces of theta wort 
Sr boots saretael bier oe ccuiy 
stp henry in aes or aia 
‘tired. Emiboring hammers are usually for 
Sede work; thats, work nor 
Gr cushion ‘and’ hammered. to 
deepen it one way or another. "The lightest 
‘onc weighs about Son and the heaviest one 935 
liv: they vary in length from 3 to 6 in Te is 
handy to bave at east five of them, but if only 
‘one is to be purchased, it should weigh from 3 
to ih. A good blackswith ean forge excelent 
Ihamuners of this kind ae 108 
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a long head cam be used 2 
‘all enbonsingharmer for Heht work. The 
le ed at be wolf rounded one 
cetthe ed fied slightly dome shape tod 
polished with emery cot. = 
No. 88, Stare tep Axa ‘This isa good 
set ol stakes for a beginner: ‘They are of 
st steland all the working 
y poled. ‘The objec of 
Seer at 
faces for rapping metal 
hammered ‘with raising 
Tamamer (quite diferent from nen 
tmmer). "he erfioran oeay find eater 
tt junk yards boat the Sop, beep ef 
Hub or machine sop that wil meve at 
BNGM. ‘Trower Buowenons Seas, The 
vag horn or mandrel i 
ful tapers ton fine point "The tier end Se 
Hit cane shape and comes Ia handy when 
ranking ators ps A bow-bwen sake ay 
Be obttoed from dealers in tinners tools; any 
Flower can ell you where to gat one 


eee ws 
Nesta a a Sa 
te es a es a De 
a erase en as ates 
Sieh me Sree 


ot an 
No, 30; tanto Hien, Stith mpeak- 
i ve" teens in metal craft work the 
ping of ese sheet ctalovcr 
nomen anda sound 
ralsing haan, By this proces the metals 
Taised’ up into, bor! oF other forma. ‘This 
Titcer i mnt of tol eel with the ext 
teapots! tor hard veg bi tng, 
4 in high or thick: ne ed 
Thi andthe other end abut fin. hike 
‘Tho eno of these bamsner ae mt care 
formed. Fit they are fled or ground ol 
thine lower eds of ech ead 
toward the handles “Then 
dvcornern at each cad are 
if but the fase il r= 


Harener Stax. 


‘No. 87, Hows 
brik hammer, 


Abe Hasnenas, A common 
‘as used by masons, makes 
hammer.” Grind back the 
his this part of the hammer is 
tabout # in. thick: then round off the edges and 
the ‘corners. Grind the other hammer end 


hammer. "A good drop forged shoemaker's 
amish 


hhamamer serves wel a 


a glittering 
fine copper and silverware, 

No. 38. Sruvzusurm’s Prastnrse Tase 
wen.” One end is flat and the other slightly 


i oliahed face may wel 
used for planishing. . 


In the nest installment of his series 
of articles on decorative metal working, 
Me. Thatcher will give step-by-step in 
structions for making simple but effec- 
tive candlesticks and trays. If you are 
interested in metal craftwork, which is 
constantly becoming more popular in 
both school and home shops, do not 
fail to preserve the entire series. 


ATKINS ~ 


SILVER . 


Save Time 

and Money 

in YOUR 
Home Workshop 


Made of 
twice as fast and six 
ordinary blades. You 


“Silver Steel” Hack Saw Blades 
Cut TWICE as Fast 


UR Hardware Dealer can show you the 
wonderful NEW Atkins “Silver Steel" 
Hack Saw Blades that revolutionize metal 
fected stecl that cuts 


times as long as any 
save time, money and 


labor on every metal cutting job. 
The display illustrated above shows Atkins 
“Silver Steel"’ Hack Saw Blades for roe hand 
metal cutting operation. 

made of the same material! We will gladly 
send information showing savings on any kind 
of sawing—wood or metal. 


Power blades are 


Booklets FREE 


ig Mea of ga a St 
Ep Sas Tote Soe pet Peco 
‘Fi, aR Comba Wik nd ot 


© This seat 


Sold by First Class Hardware 


Dealers the World Over 
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HOME MECHANICS MADE EASY WITH THE 
NEW UP-TO-DATE HOME-CRAFTSMAN SHOP 


of a Superpower Motor, 
dana 


‘ta setae for 


on purchase $10.00 down, Liberal disun 


‘OUR LITERATURE OIVES ALL DETAILS 


MAIL TH A oe, 


Eee 


tren. 


MAKE YOUR OWN RADIO SET 


Porvtar Screxce 
give excellent results and’ can be ma 


‘One-Tube Radio Set 
Blueprint No. 41—Price, 25 cents 
Describes a simple, one-tube regenerative 
receiver of the fixed coll type., The regener- 
ftion is controlled by a variable condenser 
tnd does not affect the wavelength adjust- 
ment. Quality of reproduction 1s excellent 
because no audio frequency current flows 
through the tickler coll. ‘The coil is hand 
wound and the rest of the parts cant be of 

lard make, 


Blueprint No. 43—Price, 25 cents 


isting of one stage of radio frequency 


POPULAR SCIENCE MONTHLY, 250 Fourth Avenue 


NTHLY publishes reliable blueprints of radio sets, ‘These sets 
has je by anyone who is handy with tools, 


‘amplification, a regenerative detector, and 
to tages of transformer coupled aatho 
‘amplification, Tt gives the greatest power 
for distance and volume that obtafoabie 
from, four tubes 1 build, wes any 
Standard. parts except the cols, which are 
Simple to wind by hand. - Two control tun- 
ing’ and regeneration does” not affect 
wavelength adjustment, 


‘Three-Stage Amplifier 
Blueprint No. 42—Price, 25 cents 
Describes a three-stage avdio amplifier to 
bbe added to one-tube set of No. 41 to obtain 
loudspeaker results. Is equally useful with 
any other standard one-tube detector cit- 
cuit. Consists of one stage of transformer 
coupling, followed by two stages of resist 
ing. Volume control is simple and 
does not affect quality of reproduction. This 
blueprint does not describe a radio receiver 
is simply an audio amplifier to be used 
im connection with a one-tube tadio re- 


New York City 


June, 928 


Stepping the Mast 
of a Canoe 


By J. V. Hazzard 


IR the canoeist who enjoys sailing, 
et desires to hep his erat lear of 
‘entangling gear, the mast step presents a 
problem. ‘The solution illustrated has 
several advantages. ‘The crosspicee or 
thwart. which supports the masts easil 
‘made, solid in use, fair to look upon, and 
Quickly removable. 

Make a wrapping paper template for 
marking the wood, which may be almost 
any kind, not less than 34 in. thick. Tore 
the hole for the mast, and round and 
sinooth. the fore 


ait edges, 


Obtain four brass angles, cut off all but 
Foun the 


34 in, of one side of eacl 
| corners, and drill a 34- 0F Bi 
each of the short ends, Drillan 
sink two holes in the long ends. 
‘Two of these angles are screwe 
ner wale just where the fore side of 


“The crompiece thet supports the mast can be 
removed simply by wnhdrewing four poe 


the crosspiece is to come, ‘The wood is 

hheld against them and marked 40 that 

short pieces of brass or bronze rod can be 

inserted as shown. ‘The pins should pro 
t about 34 in. 


Slip these through the 


the pins to prev 


pete | 
Jong brass pin, which runs up inside 
wa ee nd ess 


plate which is screwed to the kee 

‘This method of stepping the mast 
proved so satisfactory that T later mani 
factured a thwart, fastened in the same 
manner, about 4 in. wide at its greatest 
dimension, flat onthe underside, but 
rounded on top. Because of its width, 
it is much more comfortable to rest on 
than the regular thwart, and its position, 
some 14 in. aft of th 
paddler to trim his 7" 

‘Another feature of this thwart is that, 
it can be bored in convenient places to 
carry blocks and cleats for halyard and 
sheet lines when sailing, both blocks an 
cleats being fitted with bolts and thumb- 
screws for the purpose, 
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(Contin. trom mace 72 


. lane dope or bamboo vars 4 

ftestont, and 10". Kg by 340. model 

Tubber. All these materials eam be 

fom mol plan hours an omcot tm 
‘nay be wble to buy Tocally. 

*"Hlefore taking the constrction of the 


forward porennt in seaplane deveb 
now going on, "At ti time this beta | 
trniten, Alan Coblun, the noted Brits a 
tian, in-amaking an "extended trp. inthe 
tic Singupore. "The Royal Als Force has 
A Rt of for reat Supermarine unr was 
apanese “Air- Ministry i. plannin 
trance Bight tn four Doraitr Wal oe 
Planes. "The outstanding speed recor of the 
cr wre ma in Tealan Mince an Hr 
Gioscr “and Supermarine racing seaplan 
Every battleship of Ue United States Navy 
now being eagle the new 
‘The Vocning. 


t 
areal seen wee ae 
Swallow, Travelair and Waco, are av 


seaplanes through the use of Eo, 
if Fairchild pontoons. Incidentally, to ons 
fceustomed only to Ta rit is 8 delight 


tony ina tenplane 
FPIRST otro. the foclae, obo 
wich ial tk of pe by 
iit andl nh, Sake pope 
ine a i erates 
larg entugh Tor the propel or 
through then en athe eas topes ee 
wank end dow 
the fale 
thea tou ts fs cod 
ite Seat Peers eee 
we the fuselage. Make rea ruber hook 
Se thown and blod and cement in' bole 3§ 
in from te mar of the fuselage 
Tbe cans of ruber guides ate of piano wire 
Make wring $4 in. in dameter: be the wees 
ie ian then parle tothe fsclage 
a 


Breit 
ele 
oc 
pare aah 
top ‘pontoons 5 the 
fuselage. 
ti ie na 
a % 
‘Sov fame” They a trend in pee 
in erany aie aeare 
from the nose, the rear struts 634 in. The 
bound together and cemented. The two vees 
ia ee oars soe 
a meio Gh 
and the wire in a tight 
pS 
ward vertically this is later cemented 
mime mate the aes 
edie at yet 
phere oad 
gaia timate ater 
Speeder a 
Sie 
mine 


HE tailplane i angular Ue rea side is 

hoo bm by Hy by 10 in. Bind and ce 
seat a pet ks etch oe ha eelcastage 
of the fuselage. Be sure the spar is horizontal 
before the cement sets. Make a knife ait 5% 
in, from the rear end of the fuselage on the 
under side. Into this sit fit and cement the 
UUiread ‘that forms the other two sides of the 
‘tail. The two ends of the thread are then tied 
‘and cemented ta the ends of the tail spar. The 


tal spar should be opruny forward to 
Keep he thread tant he Sur the tel 
yeti (Cantina on mee LIB 


A Seaplane Model 


‘mode, ie might be wo pinout that ret 
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Shaler Vulcanizing is the simplest 
and quickest way to fix punctures, 
‘as well as the most permanent. 


“We cant take Chances-Shaler Patches Hold” 


Mt Jayyef 
quick puncture repairing is 30 posi- 


ifr, absolocely dependable. PRES. YELLOWAY SYSTEM 
ity is extremely important Words Longest us Line 

tous. Because we canhave conbdeace 

in Shalervuleanized repairs.our busses 

{in sways malrain schedules with- 


from experience that no other type of 


wheel from a driver's hands 
‘fast moving car. We guard 
against this by insisting on vulcanized 


igheara would be muuch safe and 
‘many lives would be saved eacl 
{every motorist would insist on vale 


make this statement in regard to 
Shaler Vulcanizers of my own free canized puncture repairs.’ 
ill and without pay because I feel (Signed) R. W, TAGGART, 


that we, the Yelloway System, owe a Pres, Yelloway System 


The SHALER Company 


5S-MINUTE 


VULCANIZERS 
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“Hollywood’s 


” 


Own 
Movie Camera 


DAY there is scarcely a studio 
Jn Hollywood that does not use 
the DeVry “for filming “dificult 
shots” in feature productions. 
Tn fact, so many famous cameramen 
aia directors se the DeVry tor pro 
feasional and personal movie takings 
it has become known as. “Holly: 
ood's Own "movie camera. Why 
hot take your own precious movies 
With the ‘chosen eat 


= 
eee ere 
er 
Senos 
Eieeeernens 
a ieracereneeas 
Po a 
iced features found in ne other 
Saati erice 
alae 
Baran 
as 
Bigger cae 
Behar 


nthe heal Teme projector pce IES 
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A Seaplane Model 


Th re ade of ham 4 by 
in, "The outline pice 1 125; in long. Hind 
Aud cement 34 in of the lower end to the under. 
Site of the faselage bend the other end around 
in Wag and nt etal to the rar 
othe fuselage. Tt may be necenary ts 
feat he Cline oe a ad fo the carve 
to woek out propery. ‘The rudder Ab is bamfany 
taby te by’ 3h in. Its forced into 
cemented. Let the cement 


slightly t the rh 
ILE support for tne tail pontoon is basaboo 
3g in. in diameter and 134 

top is sharpened. to a wedge 

inva slit in the undersile of the fuselage 11 in 


from the rear end. ‘The strut should point at 
slight angle to the rear for the sake of appear 


"To the lower end of this strut a fitting of 
kd the near: pontoon is ce 
ke a mmall op 3 long to run 
Baral wo the st: en he ie or 
‘rari and upwani 13 iny spread the forward 
Sc 50 in and een them ated the 
Fear sappor.” ‘The rear pontoon slo 
thout tier the angle tthe horizontal 
the front pontoons have. ‘The rar pontoon, 
however, should not be attach to the fi 
at eta wing coer 
"The main wing has two white pine pars a 
seant 3g by a scant 34 by 20 int There are 
‘even riba, ne bate athe center fine ad 


the others spaced 4 in. apart ively 
toward the tips leaving's spar overhang of 1 
in, to which the ip outlines are attached 


"The ribs are bamboo a scant 3 in, square 
and 4 in ‘They are curved over 
‘candle tame. part of the curve, 
hich is in. hight located ove third the 
Sb ent om the leading ee. The enter 
FS en barely: perecptible curve 
‘The ribs should be bound to the spars w 

sill thread, four wraps each way. Prt p 

‘drop of cement on ear ib location. ‘Bl the 
tix outer ribs in ploer then true up the Win 
ted alow te ment tone 


GOAK the spars at the center line with 
water and bend the diedeal angle over 
candle flame. “The tips of the front spare 
should be 274 in. higher than the cent 

the tips of the rear spar should. be 
Ihigher than the center. Care must be ex 
‘hot to char the spars in the bending. process 


Te might be well to practice « few bends on | 


scrap before “attempting to bend the spars 
ihemeleen ‘After the dibelral has ‘been 
tude, bind the center rib into place. 
‘ring clips oe supports are made of 
piano wire. Make two bends atthe center of a 
Powe of wie straight downward 44 in. apart: 
then, 34 i down each end, make a bend up: 
wan so the wites will meet the spars $y in. om 
eis ct ene era cach 
tie wire is bent parallel to the spar in tight 
36 in. long "Those dips are sy 
on hisprint So BSc tee 
fasten thems tothe spars with thread 
meat Align them “carflly aboag ‘the 
‘enter line. 
he ip outings ofthe wins are anton 34 
Fin and extend 19) in beyond the spar 
Suds "Tangare bose ed cctented fo toe 
inner faces of the white pine spars You can 
heat them over a candle and form them per- 
SR prpatar is made of sot wh 
The is soft white pine, 
56 by 184 by 1135 in. Make » paper pattern 
of the blade outline ‘and tse it to draw the 


propeller shaft should be drilled accurately 
im the center. Carve (Cs 


E-CARD MOTORS 


‘Beat tro CHICAGO, UA, 
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A Seaplane Model 


(Continua uw 


sauna a oa a ni 
fear uide concave und the front side conver: 
{Re contour ofthe os eto of the Hades 
should resemble a wing eurve.”‘The propel 
ull be‘cat sath thin and then erty 
Sanded smooth and balanced, | 
"The pontoons have balsa wood sides 1/sy 
in, thick. "The front pontoons are of the step 
type. which is now common in seaplane and 
fasing boat practice. ‘They are 1 it. deep at 
the step 114 n- wide, and in. ong. ‘The sep, 
ch slings the pontoons to skin the rurtace 
jn i aera 3 ros 
the bow. "Reproduce the shape carefully or 
tlio he tbe drawing of the Soa 
0 you wil have a good streamline pontoan 


MIE, cross braces, which are bamboo 3% by 
gin, ave fitted into notches oF recesses 
the Veneer sides and. cemented. into place 
‘There is brace at the bow aud the stera. On 
the tp deck there are three braces, one 

‘he bow, one 2 ia. fom the seen, and one 
Wertally above the inept is tothe fast 
that the undercarriage bttings are attached. | 
‘On the bottom of the pontoon there isa brace | 
fat the upper and lower end of the step, one 
144 in. from the bow and one 234 in. from Uhe 
stern, When assembling the pontoons, be sure 
they’ are ‘exactly’ true before allowing the 
‘cement to set. 


iikoomiicaer de 
erat oot, eae 

voile hse wa 
So oa ee 

ida i in suet 
ails te ete erm 
secre aae 
Phen pay aa 
RESET win, Cove te 
infect 
sean iat eeree ae 
Senate en cee 
Se oe ae eae 
neatly. You can allow a slight margin over 
Bigg saci ie pede 
ear esc te gt 
iets So Paes 
waa 


tring the the’ covering on 
ith dope one tet He sre the 
Covering neat. After the dope dries tri | 
fey the mann and her: tl 
find ain wing one coat ‘or baa 
tri ted th acetone abot 9 4 
sta scttne Uo bae part of dope 
Po amsemble the parts of the model, frst 
mount the pontoons: ‘These are fastened to 
the underetringe fittings mith coment. Gloe 
tarefly and block the model up 10 the 
{ie ln alent fe te oo | 
feta. The front pontoons should be at 
{pwarl angle and the 
Une before should po 
About twice that tf 


Soles ite betes terres 
Small washer. " Make a piano wire 
Shown Yor the rear of the rubber. 
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The TOOL HOLDER zs 
ile heart of your lathe 


No matter how accurate the lathe, the 
Quality and apeed of ies work depend upon 
the cutcing tool, 

Williams’ “‘Agrippa"* Tool Holders, with 
many exclusive features, provide & clean 
Cutting, chaeter-proof tool for every oper= 


or in handy SETS, as desired. 
you literature. 


J. H, WILLIAMS & CO. 
‘The Drop-Forging People’ 
246 Valcan St, Buffalo, NY. 


Tithe planer and shapers 


turnind boring 

‘hreadindplanind 

Ienarind eutinbolf 
‘de werk 


WILLIAM 
“AGRIPDA™ 


TOOL HOLDERS 
“THE HOLDERS THAT HOLD’ 


GRATIFY your ambition to make beautiful thingr—you can with the 
DELTA Handi-Shop. No need to hamper your ability with inferior tools 
when it's so easy to own this scientifically designed and exceptionally well built, 
big husky workshop that is winning words of praise from users all over the 
country. 


‘You will instantly appreciate the many novel and worthwhile exclusive 
features of this practical workshop that permits you to cally and quickly Jo 
‘any unusual things, as well ax the simple operations you would naturally 
txpect a workshop to'da. Through the use of a DELTA HandicShop you can 
atl broaden the scope of your activities accomplish many things you have 
Pelieved beyond you. 
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Supreme 
of 


Symbols 
Protection 


Drawer Lick 


rom modest couage 10 mussive building, 
and for every door, ches closet and cabinet, 
Yale provides Locks, Hardwace and Door 
Closers, each recognised for is inherent 
posession of Yale steributes 

Because Yale's facilities, personnel and 
fexpenence ate so vast in vatied feds of 
‘sccomplishment. each Yale product hat 
back of it cumulative yale thar could not 
‘otherwise be availble. Materials ave pare 
‘chased o Yale exacting wanvdards od vsed 
by Yale's own chemists and metallargies 
Carefat inspection each sep of the way in 
sures perfection and precision, for no fen 
ture is 100 slight for writ adherence 40 
Yale's igi specications. 

When you purchase Hardware, Locks, 
Door Closers, Chain Blocks, Hoists aod 
Blectee tndustcal Trucks marked Yale, you 
know that from sare 10 fi everyting 
Jnumanly aod mechanically pombe bas been 
co-ordinaed that Yale may serve you beter. 
Men, mesbods and metals have combined 
fo matotaia Yale leadership. 


The Yale & Towne Mfg. Co. 
Stamford, Conn., U. S. A. 
Canadian Branch at St. Catharines, Ont. 


YALE 


RED 1S VALE MADE 
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A Seaplane Model 


ns 


‘The main wing clips straddle the usslageand 
wing and 
will go about 8 in. from the front end of the 
Fuselage. 

"To fly the model, set the wing so it will 
make a smooth, easy glide to the water. I 
shoots up and stalls, Slide the wing «little 


the rear if it glides too steeply, slide the wing | 


forward. It is best to ly the model down wind 
Youmay band-launch the modeland et it alight 
in the water or you may wind it up fulls 
bout 325 turns) and it will taknofl exactly 
‘asa large plane. This model, 
will fy 1,000 fe. 
ndsorstreamsorany-ealm water. It will not 
damaged in landing in grass or on sand, 


final hints might be added: Let the 
vol type of cement or gioe et well 
‘lsturbing or jarring i. Ifyou do not 
obtain Blueprint No. 87, you will Bd it best 
to make a paper pattern af the outline of the 
toon side and the propeller blank outline 
toons and frase are, of core, wates= 
‘but the wing tall and rakler are ot 
terproot. Ths wll tand wetting. but 
db hot unecewaly drench thea” The cum 
Pete todel should weigh about 13 02 


The Mayflower 


sertical or sloping lights forward of the hole 
tbe teas "aba thou te staninced 

(Cight) sie, therein cent for the halyard 
fo Gx Une lowermants in position there will 
be, mv 8” deaexen th hai pan 

(ire. and the sine number without 

soul be heart-shaped, but czcular o0es may 
tet They sal te ibaa have 
fgooves around them es Uarge 
h to take the thinnest cond whic wall 
refered to later. Bowweod, holly and gum 
fre the best woods for the deade'ves aid blacks, 
are several was of taking the chain 

tc nich bi them dwg One with No 
Tass wire sprung round thea: this fs peat 
tnt if weld, ert way 0 
No, 2 copper wire, trating it under the 
‘aking s twisted eye inthe ver 

‘an escutcheon pin nailed into @ 

Til “he correct chain plate would bea al 
round band around. the deadeve. with eyes 
‘ult to fasten it to 9 at ar 
‘careful that the dead 
chive on the channels and that the 
yes are nailed n'a true tine with the 
ie misnen dead shouldbe smne= 


wl 
For the 


‘The thickest, for 


bbeld on by passing a rubber band over the | 
the fuselage.” The froat spar 


June, 1928 


AO 


Semana i pen 
Pn ern 


POPULAR SCIENCE MONTHLY 
330 Fourth Avenue, New York City 


| EVRY-USE Elecre MOTOR ATTACHMENT 


| 


SPORT FACTORIES, Aurorm, inole 
| 302 TY 


shrouds and the lke, should be 18 thread: the | 
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“The Mayflower 


(Contin stom page 118) 


= 
rest 


16 inch—Welght 2035 Ibs. 
‘QuckChangeBack GearedScrew 
i Rotting bate, § foot Bea. Wack 
‘ountelshaltandeqsipment $570 


13 Inch—Welght 1400 tbs. 
Tool Hoge Quick Back 
Geared Screw Cutting Pathe: ¢ 
ite. With motor andelectrial 
‘siupment: Pree == 6538 


counterbalanceit, ‘The gasumoning starts with 
fan eye or hitch around the bowaprit against 
the ‘cleat, goes through the alt from prt to | 
ard, and 20 on round and round for | 
even to ten tums, Note 
from aft on the bowsprit and forward ia 
the aly thus crossing themselves every tura. | 
Finah off by taking'x turn round each hall | 14 fmeb—WlgWt 678 Ibs. 
find then several turns round the whole fetches Ceeseee 
or the lower ring Chrouds) atthe main, | Cattne eae 3 fet Bea, Wak 
passa piece of A cont onthe atarboant sie up 
Trough te Tubber® hole aroand the mast, | 
tnd down aguin. With fine sewing cotton, | 
feize (bind) a deadeye ia one end Put w kok | 
in the end of a length of coed, pass it 
tivough lower hole of the upper deadeye— 
tha dont te ye, ong rm the 
Invite out through the corresponding exe in 
the lower deadeyes ands on; draw ths down 
tnt the dendees are about three ties theie 


‘ountetshaftad equipment $338, 


itn apart end it the end hang wir a spring 
inthespin or Aimilar clamp for a weight: | G30 Bef. Qui Change, Back 
Sees icadeye i the ther tad.c he thread | Soge4 Ging Cotman gS 


to these height when the ou 

{ieht and nnag to the mast pass the lang 
ad dra butt down tight and even nd with 

| Coton ie the two parts together close wp 
under the top. 


REPEAT thie on the port 

ie to starboard, and continve until 
ith the mast standing central but 
wa just a shacde too far aft, so that itcan be | 
brought back later with the stays. 


then do the 


Write for Catalog No. 89A showing complete line of 
‘New Model South Bend Lathes ranging from 9 inch 
to 24 inch ewing and from 234 to 16 foot beds—with 
countershaft or choice of 3 types of electric drives, 
all at surprisingly low prices. 


Simplest adjustment and abaenceof all unntceenary 
[para abe operntor to work ac highest eiiene) 


South Bend Lathes are sturdly built of 
Durability ot die materials. 


Easy Payments If Desired 


‘Asoall down payment brings you the Lathe to use while you 
Sre"payine for ie"in this way it earma its own cont by the 
‘work dc andthe eavings ie maken: 


‘Gh onthe mares belo, tccting the Lathe in wich 
Zed Catalog Reo. AOA showing 216 Sen and Types of New 
Bode Eathies mailed tre postpaid on requests 


© $n. Junior Booklet 22k 0 16in, Lathe Booklet 
1D SincLathe Booklet O18in: Lathe Booklet 
‘Bilin: Lathe Bookiee neralCatalog No. 
Bista: Lathe Booklet == "How to Run a 
Bi8in: Lathe Booklet price 28, postpald 


SOUTH BEND LATHE WORKS 
STE, Madison Street South Bend, Ind 
New Vert Coy Samos Contre Sect 


"The fore and miszen shrouds go on ia the 
same way, except that as there f an uneven 
hhumber the first ones go up one side and down 
the other. 

“The tay come nest, The fore and main 
should be of three parts laid together | 
bby twisting each part and letting the whale 
tirist itself into a tiny rope. ‘The miazen should 
be two cords similarly laid up. Their upper ends 
wp between the rossires, around abaft | 
the mast, and down. They are spliced or seized 
to their standing parts a 

or the tiazen stay a deadeye is seized into 
‘4 long steap. (loop) round the mainmast, 
eadeye is seized Into the stay, and the two | 
fare drawn together with a lanyard. ‘The main- | 

mes down similarly to'a very long strap 
ich goes through the hole in the stem and 


Fess thane of the froma wih = || eee epee DE 


UR OW 
YH OUR 


BUILD CLOCK) 


all prices. 
Beautiful Grandfather Clocks, 
with Chimes. 


SEEEER SOR ATTRASENE ISS 


AMERICAN CHIME CLOCK CO. 
| SHALE Ratner St, Philadelphla 
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NewM 


few Model 
Pocket Ge. 


A 


ERE!S full value in a 
good-looking watch! 
The makers of Big Ben 
built it. The name Westclox 
on the dial stands for sturdy 
construction, long life and 
excellent time-keeping. 
Millions all over the 
world rely on Pocket Ben 
with confidence. So can you. 
It’s an ideal watch for 
your vacation. Sold every- 
where for $1.50. 


WESTERN CLOCK 
COMPANY 
La Salle, Illinois 
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| The Mayflower 


‘The forestay has its lower 


abaft. 


Strapped to the bowspet 234 in row the end. 

"Tee cher pour ore a once bing sang 
the upper elgs of the deadeyes nid are 
‘eld to the abode outsides hey 


went the 


tight acon bat et co macho 
‘Suede out of nes The to 
| puting on the rales to ws a bent ewe 
Sd tart at the kf They come to within 
bout In ofthe top where a wooden batten 
| Etta ts the shred isi Ths fettock 
Mave sould be put ia 
pote and souk stretch the srvuts slightly 
Spar" When hitching on the rates eave 
the ends long. Brush glue or shellac into the 
tai hitches ta et of teen bse wen dy 
orth tact Saping twit melo eo 
ape tnbe Waoa, pee acs Hiroki 
the exiges of the tops, and make eyes in the 
Korres to ee eink wares ter 
Tower gsag” ‘a nas renig 
Sina to te Lier, with ager inthe bechoe 
torreat on the ats, orto passthrough the 
(soutien i you have the, "De ot stain it 
too tight or; sd 


iocs re oral bts of'wend with precres 
round them and boles through them toward 
fee pd The sus required vil be not lrese 
than 3. M6 and 4 in. 
etn pay tart tht we 
age gud ots wp tos deters sopped to 
{oretbwermast head. ‘The foretapmast say 
Aa a oer end nt aling 
‘tarts atthe ead of 7 
Fiat stay Skok oa aneticr oc 
strapped othe bowapct, and bela Gasens) 
oie pit en ho toe 
it That may be arity termed the 


ry 
m those who have finished this 


yet atiff enough to be ham 
mered into the wood. 

"The next and Boal 
the running Hesing, ail, 


Books on Woodworking 


READERS who haye taken up woodwork 
‘asa bobby but di not have the bene of 
tansal tenliag instruction at sche when 
they were bays often sak fora general hand 
book ‘ou woodworking. "They aay that they 
sete tions which they 


of Bestian Satter Mowntn, 250 Part 
vemun, New York, will supply any of these 
for the prices mentioned. i 
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You Need TISIT 


The Liquid Solder 


fadiators cracked cylinder heads, radio 
{trial Tad. connections—in fact ev. 
place a solder is used, 
‘Thotsands of bottles in us, with: 
‘atone distin wor prove the 
Stidency of TISIT Ask your 
Se fc HSE "it be eat 
‘supply you, send ws soe—money 
Soler or ‘aie anf vend 
ck diated 


Build a Glider 
Fly It Yourself 


We will furnish you complete blue 
prints and instruction manual to build 


~~ avn ga. eee. Oe 
= sr gee, Cue 

can do A. thrilli pat and 
foe Fig! to learn to fly. 
Campite ee pins" § 5.00 
GOTHA GLIDER COMPANY 
SOTA ICLIDER COMPA 


ZIP-ZIP SHOOTER 


LET'S GO, BOYS: 


A definite program for getting ahead 
financially will be found on page four 
‘of this Issue. 
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Home Workshop 
Chemistry 

._ Simple Formulas that 

Will Save Time 


acy and Money 


LYCERIN js a thick, viscous fui. 
‘sweet to the taste and soluble in all 
proportions in water and alcohol, Tt is 
ilmost always found in the family medi- 
tine chest because it relieves chapped 
hands. But it has other uses. Tt dissolves 
iim, ammonium chloride, ammonium 
carbonate, bem 
iodine, copper 
bonate, oxalic 

‘A. siuall, clean rag, 
glycerin and placed in a small container, 
fs useful to have in your auto. If the 
windshield is wiped with this rag, a very 
thin film of glycerin is deposited on the 
flass, ‘This prevents the formation of 
tirops of water in rainy weather and 
therefore increases the visibility through 
the glass. 

‘Glycerin, will also prevent window 
glass from frosting. For this purpose one 
part of glycerin is thinned with one part 
fof alcohol and one part of water. 
is dipped into the mixture and applied 


in a tire can be made 
tion costs from 10 to 15 cents an 
lusts the life of the tire. As an example, 
1a bicycle tire, discarded because of air 
wears ayo, was recently 

‘with a small quantity: of the com- 
pound it has held its air, under constant 

over four 

leak-proof tie compound consists 
water glass, and hydrochlorie 
bieyele tire use 50 cc. of water 
ind 5 ce. of hydro- 

acid; tablespoons of 
water glass, 3 tablespoons of glycerin, and 
V4 tablespoon of the acid. First mix the 


‘oughly: 
and stir. 
stirring rod into tiny granular pieces of 
‘a more or less soft texture. When of a 
tuniform consistency, pump the mixture 
0 the tire with a grease gun. For auto- 
mobile inner tubes use the same propor- 
tions, but increase the quantity. 

‘The following label is intended to be 
pasted on the glycerin bottle: 


Glycerin 
C,H,(OH), 


woe Streets dicted 
lcobol wil prevent 
Pivcetaraod 8 pare ot 


fabricn with 


[awe wie __] | wortb's LARGEST MANUFACTURER OF OUTBOARD MOTORS 
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You Can't Lose 4 
the Size You: {i 
Wa 


nt-it’s HERE 


HE a 
able wi 
GAVES time. 
UST flick adjust 
‘And presto 
that does the job: 
VERY good mechanic, handy man or 
farmer needs this wrench. 
At the 


BEMIS & CALL CO. 


SPRINGFIELD, Massachusetts 


Saves your disposition, 


wescrew. 
you've got a real geip 


HAS 


WIN 


GIVEN 35 TO WATER TRAVEL 


—nol Rowing 


cccvecdaiearte anes 
is eee eaten 
Biot Ca hing eens 
ahaan Shan Hes w 
voter 

Jolts30% MoTOR coMPANy 
De ea 

pice 

erg 


Johnson 
Outboard, i Motor 


S modell Jobnsos M. 


ef 
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Change Week 


minds you that to enjoy perfect 
engine performance during the 
next twelve months you should 
install a complete new set of 
spark plugs now. 

‘You should renew even Cham- 
pion Spark Plugs which give 
much better service for a much 
longer period than any other 
spark plug. 

If you have used your spark 
plugs more than 10,000 miles, 
a new set of dependable Cham- 
pions will noticeably improve 
power and speed and save their 
cost many times over in less gas 
and oil used, 

Make Champion National 
Change Week—May 6th to12th 
—your yearly reminder to in- 
stall a complete new set of 
Champions. Any 
one of more than 
100,000 dealers 
will be glad to | 
serve you. 


epson hs 


CHAMPION 
Spark Ph 
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Paper Strip Indicates 
Moisture in the Air | 


T IS often desirable to know the rel- 
be ie moisture in the air in order to | 
to determine approximately the 
time necessary to. dry photographic 
prints and, no doubt, for many other 
Purposes. I have found that the very 
simple homemade hygrometer illustrated 
is a trustworthy indicator in this eonnee- | 
tion. All that is necessary is a rubber | 
band, a narrow wooden or thin metal 
pointer about 8 in. long, a small wire brad. | 


| and a long strip of good rag-content 


‘writing paper. 
‘The apparatus should be mounted on 
well-painted board or any other suitable 


‘A simple hyprometer the actuating member 


be fastened to the mount 0 that a sl 
will be exerted on the po 


the other end of the strip of 
(preferably 2 ft. Jong) is pulled out w 
ointer stands approximately at right 


so loose that regluing is not 
sufficient to make it hold securely, a re- 
pair can be made by inserting a nail or 
& piece of wire 
through the tenon 
of the rung as 
shown. Drill a 
hole through the 
tenon as near the 
end as possible. 
Through this 
push the wire or 
nail, which should 
be ‘cut off and 
bent as indicated. 
When the rung 


curorr 
IND BEN 


RUNG, 


== 
aan 2 


Senin CEH oa 


ht meters 08} me Peh 


‘Time pezments— a small dawn permet 08 8)1,10 
are ” 
eh i ser hak 


BVINRUDE MOTOR CO. 
Eom See Sateen Was 


+ EVINRUDE |; 


TE 


has been glued and 
pushed into place the wire ends hold it. 

Regular rung fasteners are made for 
this purpose and do not require the drill- 
ing of any holes, but if they cannot be 
obtained the method outlined will serve 


the purpose almost as well. 
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Homemade Vise Has Guide 
Bars Made of Pipes 


STRONG vise is a necessity im any 

Thome workshop. In the accompany 
ing illustrations is shown how I con 
structed an. exceptionally substantial 
vise with a framework of pipe and pipe 
fittings. 

First one should obtain two hard, close- 
grained blocks of wood for the vise 
‘hese are bored at each side for the 3 
guide pipes and in the middle to take 
steel crew, which can be bought 
complete with nut, flange nnd handle at 


~ 


‘Aenvy-duty woodworkers vse with guides 
th lnmuce the parallelinm of the wooden iw 


any large hardware store. ‘The holes in 

each block should corres 

that the moval 
‘The two 


nd exactly $0 
jaw will slide easily. 

ide pipes are tt on 
‘serewed into floor flanges, 


with pi 


ferted in the open ends of the 
‘The guide pipes slid 

that are Ato the back of the 

statio bs sof flanges and 


raced at the back 
and to flanges sc 
fof the bench top, as show 


all ip are ws to eounect the out 
iets with the flanges fastened under the 
bench top. All pipe dimensions are, of 
course, inside diameters. 

"The vise screw is assembled in the usual 
manner, ‘The lange is screwed tothe front 
Hock, nd the nut to the back of the 

onary block. The stationary jaw is 


Wisox G. Waurens. 
ene TOP 


to the edge of the bench top— 
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| eee ee) 
inal [Red@5 Jacke A 
ia 


made a possible | 
See 


aioe 


Back to camp with 
a handsome string ua vee 


‘or Canada 


Send Check or Money Order 


‘We Pay Postage Anywhere in U. 


nS 


LACQUER-WELL SPRAY CO. 2E Vi 
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You never know when or where 
you may need SMOOTH-ON NO.I 
so keep acan 

in the house 


A sob, block of ice dropped on 
this icebox handle, bent the cast brass 
lever, stripped the screws out and 
splintered the wood. As larger screws 
could not be used and the lock could 
not be shifted, a new door seemed 
necessary. Instead the owner fitted 
the splinters back, filled the screw 
holes with about 5 cents worth of 
Smooth-On No. 1 and put back the 
screws. When the Smooth-On metal- 
lized, the lock became strong as new. 
‘The repair will last as long as the ice~ 
box. 

Any handy man can make hun- 
dreds of equally practical home and 
automobile repairs with Smooth-On 
No, 1 and avoid a repair bill every 
time, Use it to stop leaks in steam, 

gas, oil or stove pipes, mend 

breaks or leaks in furnaces 

inks, pors and 

tn umbrella, 

ive, hammer, bashes, drawers ee ate 
Toone erews, hooks, locks door knobs, et. 

"Automobile repaits:— 

Making bursed water jack- 

ets and pumps good a8 new, 

Sevres, pe. cank 

and. gar, ei and ‘exhaust 

iines,making 2 fume-proat 
fount beeween exhaust pine 
te woe eae 
epg pease cope, hub 
capt and mats from basen 
ae fling 
tried oe 
$tooth-On Repair Boo 
"Get Smootk'On No. t ix 


ine mae 
‘ars 


test 


Write for 
FREE BOOK 


cor stb tiara ony 
Krtowve awh on mee 
pay dis fom ts 


Smooth-On Mfg. Co. 


Dent $8, _ 51 Commanioew Ave. 
“JERSEY CITY, Ne 


SMOOTH.ON MPG. CO., Deot. 58, 
‘574 Communipaw Ave., Jersey Clty. No 
Pleas wend the fee Senoth-O Rapa ook. 
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Dick Byet— 


obscure than Richand Byni without his plane. 

nde So preenincat i yr das tthe 
scientist and ir navigator t me of 
the seprentioaip he Served aso ring pre 
Tune to his later ti 2 apprenticeship 
that classes him today with Commanders 
‘orers ad Read and Whiting noted procer> 

‘naval aviation 

He took the wal seaplane course; taxied 
up and down the Bay with an instructor: few 
with dual controls: tried “a few landin 
learned to judge distances by seeing how close 
he could bring his machine down near a buoy 
‘and all the rest of it—but never ‘without an 

ctor. 
"The great day came for his slo light, 


ITH taut fips and a heavy grip on the 
Mick he lft the seawall, gave ber the 


great, man-buit bind that ‘carried him me 
onded to the slightest touch of his hand. 
He hei his breath and tried a turn. 
He glanced tremulously over the side of his 
winkled the blue waters 
the Bay. On one side lay the sun-bleached 
station, its buildings fattened by his altitude: 
fon the other the beckoning sea—the Atlantic 
I sonme day to fy. 
fe'd done it dozen times 
before with an instructor. But this was dif- 
ferent. " He flattened out a little too soon 
Toning ving sper his plane dropped « doves 


we hee the gu 

may "lit to the step 
ema, Roe ot tes cones 
rly’ new in his ears, somehow added to his 
tense concentration on the job of getting his 
lane into the ai. 


tanned face blanched at what he sav. Right 
in froat, not fifty saris away and coming di 
ret fr him a op spo: was another a 


ne in the act of landing: another student, 
Jetuened out later, like Byrd s0 concentrated 
fon the job in hand that he had no eyes for 
neighboring trac. 


PRANTICALLY yr threw is contra up, 


the Botton 
is te might exsion the Bat 


retry ro 
emcee, rete et 
Eee eee eee 
gines. The a ‘the locked planes: 
aie ore 
Co, | ite Bln wie rtm 
Sythe reper to 
aap ey 
heads above water. Soon willing hands pulled 
fetes, Seeenieen re 
Sicteen Canstean 
oes ee 
Se ee er 
Moly iyo 
Bice tet reo eaten 
Mate heme 
ei ee 
ae eee eT 
baa eeee 
areas 


‘As has so often happened in the annals of 
‘exploration, the backers were at once enthralled 
by the idea—only later to be thwarted by 
‘ireumstances beyond their control. 

‘Byrd was sent to Halifax with a handful of 
‘officers and men to establish a base, sup- 
posedly Tor patrol against submarines by alt 


Adventurer 


30) 


toconquer the Atlantic and stun the enemy by 
oe hunphal gh 
at some Washington doubters protested 
‘How about navigation? Can't do itas you 
ip. Plane goes too fast. By the time 
‘you've got your sight worked out You aren't 
there any more ‘And f gos wake = 
your fuel won't Inst." 
‘““fiprd met his eritics by an ack test. He 
devised a special sextant for use in a plane, 
evolved a new and shorter method of compu 
{ato in his plane's okt and neal tg 
‘compasces of his own choosing. 
caiman 
authentic Hight in an airplane out of night, 
of land. 


aavigate to ore 
seatin failed he'd drown long 
‘ul ed hn Beshes wee wat” 
yrs navigation dda alt the unes- 


pete apts fe dot the i 
Seersadding one aint the 

edna ting four man. Rog eae 
‘Wind changed.” Darkest gan to fall: "No 


racks dudadociag twa nes fb 
irate Sour Head oe 
Srasdagten Sis ere too judd ete 
hat th vied, Riya 
he wend. By ng 
i ema To trate oe 
isos ait ome 
Secmpety tinagh tines mbeneeniet 
‘His fuel gage fell lower and lower, But he did 
fot Gn ete copie bape to ole" Ee 
‘Sed tte ip tra he 
ttn wove hae tate pra el 
te lad. It he were wrong be sbould deft 
teat ag 

“Boat aboy!” 

‘thet hon base! Dik By ad 
apelin fe rae oan ry 
poe na tS 

ee 

ed as pen i dae thee te 
pope op ty 
ks wav pra itn font Be ge 
explore teptnabont ths tine aa ested ot 
tthe tinct ar 


“YET I think they wore the most useful 

years in my’ life.” Hyrl says today, “foe 
they taught me the true meaning of disap- 
ointiment.” 

“They began, of course, with the Armistice. 
ut the Nay wea ahead and bul tee NC 
fying boats it for ocean fight, Each ofthese 
Inge sitcraft had m speed of seventy’ive mi 
fan hour, © gross weight of 2,000 pounds, four 
engines, and a crew of six men. ‘They. were 

vied to be flown across the 
Newfoundland and the Azores, with a naval 
patrol beneath thee of more Uhan 200 vessels, 

‘Commander Towers, senior of the little 
squadron, chose Byrd first of all to go with 
Ihimon that histori tip. But in Newfoundland 
Hiyrd was detached w 
foreign service in the war, in order to make 
way for those who had been forced to stay 
Ihome. "This was the fist blow. 

"Then he war ordered to the C-5, a small 
dirigble, to take her acrom the Atlantic. ‘Two 
days later the C-3 was blown away and never 
icant from asain, 

Tn despair Hiyrd returned to Washington 
‘The NC boats got safely to the Azores, though 
two fanded in the water. One, the NC-j, went 
on to Portugal 

“Bat that isn't a real Bight across the 
ocean,” pleaded "(Continual on poze 21) 


© This seat on an advertisemant in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 8. 


June, 1928 POPULAR SCIENCE MONTHLY a 


Dick Byrd—Adventurer 
(Sac nn 3 


Sister ee recht 
Per ttape on ta oer, Let oes te. « plane 
etait one 

Ei eye ap 
viata cae ttt 
‘Adnieal William ‘A. Mollet, ead of naval 
aioe ins ee ants 
aie dal gate caret ae 
incur eet Fon 


SECC ERECEE 


Denby was away, ‘Theodore Tossevelt, Jes posses mt be your 
wee S,, Heenan oe route 
ba Bethew will follow 
i a we have gone futher with thi Se 
tag holon foe ne tory erloy sa 
a a ale wench Ht wo k iooriyowantro deve 
sommeh Reason wtsoaats?* pos > Meo Occenearee 
spat heel wcll SFE Taallls’ Boat Conveyor, back the conveyer fe the Wtice 
"True, public interest in flying had slumped ‘No longer are you compelled to and your Seahawk floats free. It’s 
te Ne vot best Tecan fords srelnple near 
OOSEVELT'S oficial, manner left him. Sqepasnt thd take Jour Dost And slace theré's 20 loa 
He Stepped out from bead his ek and Ce a Ba etl ben gion 
faced Byrd, man-to-man. His fist clenched ax sparkling lake and river are yours send at once for the four 
eg Ne tptine's aie Tl 0b seaphaclen dnp teaplore, color “Book of Boats” that 
Seam ratio foc ane ont we GRR Nodame Neca t tSe 


say you must go, 1 will give you permisson. 
But T want you'to know that T Oppose the ‘boatownership. Now —and theconveyor. Write today. 


en for the Fnson that we have wot got an 
engine get that we know wil fy thee thow- 
jtitadS Whew a have ul agin 

‘tn going to help You in every way teams 

“Thte words an the earnestness with which 


they were sad persuaded yl not to go 


fiertor the eater fests of toley. And tae MANUFACTURING CORPORATION 


te his ‘on, ry gave the 302 DEPOT STREET — SALEM, OHIO 
Soang Her nt mney i 
Toe ety iend Dicks et properly 
started to Pa 
‘The Department salved yrs dina 
ment wit onder to the 22-2 the big dgible 


then being builtin England for the. United 
States Ia August, 1081, he hurried abroad 
he and ely er ack 

te reached the fritish air station the night 
before the trial flight, too late to be included 
in the test crew, 

At dawn the inige airship was taken out of 
her hangar. Enviowly Byrd. watched. his 
friends climb aboard. His last minute efforts 
tosecure a place had met only a curt refsal 


ROSY, 209 he Hsing sun pointe the 
ining body of the sane blood-red, 
fan omen of denth, 


for shortly after- 


‘ould be heard over the whole countryside. 
She then, broke cleanly. weross her middle. 
loud explosion followed and she burst into 
flames ‘while the bodies of her crew came 
hurtling down to instant death. 

‘Wherein Tiynd learned another great lesson: 
the ruthlessness of fate in dealing with the 
pioneer. 

‘Now, a8 30 often happened in the midst of 
‘4 man's most crowded years, Byrd found him- 

‘wirl of new events, infinitely more 
‘martied his 


Byrd found the wild was caling stl. 
"lcroort be wes now rua) to pots is 
fist big act upon the vast stage of exploration. 


Next Month—Commander Byrd’s ad~ 
ventures in the Far North, and his 
Spectacular flight across the Pole. 
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‘THE DISTINGUISHED HOUSE IS BUILT OF| 


FACE BRICK 


requires ne paint or whitewash 


Build the home of | 
your dreams 


+ rsend for these helpful 
books and plans 
"The Story of Brick’—an atractve 
booklet with eauifl astrations of 
tnodern hommes and chapters on such mat 
tera es Comparative Cont Basic Require: 
toents in Building, The Extravagaace of 
Cheapness and kindred subjects. Sent 
free on requet. 
* "Face Brick Bungalow and Small 
House Plans” embrace 128 designs of 
Howser untaual and datncivein design, 
convenient in lor plan and econcmeal 
tolbuld, Four boollts showing 8 to 
room, 5-room, 6-room and 7 to 8-room 
Houses, Bach 25 cent Ene st 81.00, 
The Home of Beauty” 
room houses ebm by 
nation-wide competition. 


Sent for 50 cents. 
“A Now House for the Old.” Stop 
Sepang and painting by vecering the 


1e with beautifal Face Brick. 
ructive booklet is sent free. 


AMERICAN FACE BRICK ASSOCIATION 
2157 City 
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Huge Flying Hotels Race 
For First Overseas Flight 


(Continued from page $8) 


constrection have beset them the lat few 
ad ges capac of the E10, bat wil be 
i i 

opie nonstop fight of 7.200 males. It 

have twenty doublebed cabian 
Thor tn ng mom bee an ome 
pte a A new get—ctansget, 
Sreabclgdrsteof the sume weigh as air Sed 
BETO ee than sae vib hs 


“Aires « fiftoen-day run by steamships 
 threeday crue for the air her, 
say it could circle the lobe in 
thirteen or fourteen days, making stope for 
fel at Vladivostok, Vancouver, BC. and 
Ls Angeles 


Ts Dritish are making less extravagant 
fain fore 10, "They tak conbeatly 
New Nock sod of 


‘bases are being erected in Egypt and 
‘Aiea and. Canada at 

ection. On it fst 

vy mast at 

tr at the big mast going 


yer sill be thirty-eight hour from London: 


Stein. 
I Siren 
wav a vote ‘® vista this opens for the summer 


inthe ae Ee 
rien ok eae 
Raoete «emcee tad 
Siti iota oo ae 
ies shat it 

ia ee tat cape 
te striae tara 
Set War ani 
cere ae pn a rat 
inet het 


‘operation. 
DURING the war the German vid 1-9 


flew ‘ithout a stop from Dalgarno 
Central Afsien and backs tance of 4285 


wales 
Ti 1919 the fet} crossed the Atlantic, Lon- 
nig Neve York, refed and ew “hack, 
‘The Norge flew from Home to England, to 
Rosin te Norway” and acres the North ue 
to Alaska, a total of G0 miles though the 
temperate and frigid sone 

‘starred Shenandook had Bown total 
«of 30,000 miles before she was destroyed. ‘She 
‘made eh 


Ds 
to Seattle, Wash, and returned to 


"The Ler Ampelce has flown 10000 mikes 
without major accident. ‘She crossed the 
Adlantic from Germany in 1986, adistance af 
5,000 miles in eighty-one hours. ‘Her last long 
fight, from New York to the Panama Canal 
‘and back, was made between a Sunday and 
Friday—1,000 miles—at an average speed of 
fifty-seven miles an hour. 
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KNIVES THAT 


ERE'S a knife especially de- 
sij and built for carpen~ 
ters and skilled mechanics, profession- 
al oramateur. Ie belongs in every tool 
kit. 
Remington steel is 


pest by as 
lades Se ss 
carting Every blade is hand= 
ned at the factory” When you buy 
Your Remlagton cvey Bae wil be 
and you can keep a biting edge of 
Remingcon blades, 
R4za3 has a heavy spear blade for 
general use; a sheep foot blade for 
scribing or coping, and a pen blade 
for delicate work, 
Ask to see this knife at your dealer's 
your hand around the fine stag 
Randle ind text the “chat of ae 
Notice the fine finish, brass linings, 
and nickel silver mountin, You'll 
‘want to own one at once, And if your 
dealer shoulda’t have Rq2a3 in stock, 
send us his name with $1.50 and we 
will forward the knife to you promptly. 
REMINGTON ARMS COMPANY, Inc. 
25 Broadway + Eatailhed 1810 + New York Ct 
‘Originators of Kleanbore Ammunition 


Remington 


eel and tem- 
roduce 
lastiny 


ARMS AMMUNITION 
CASI REGISTERS SERVICE MACHINES 
Crm. tm 


Ee 
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Huge Flying Hotels Race 
For First Overseas Flight 


in 1985, and destroyed with bss of fourteen 
‘en, And the fat before that ofthe German- 


the Lor Angeles, asserted recently that 
{his ship is already out of date in the light of 
present engineering kuowlelge. 


their great aie liners, our own nation 
been marking time. But the signs are hopeful 
again, Ea Ford present ofthe Ford Motor 


‘Congress has authorized the construction of 
two new dirigibles for the 


‘each ship will carry a hang la 
four service aicplanes. ‘These will be military 
ships entirely, but it is probable that their 
‘advent will bolster up public confidence in the 
srafety of the big rignds, and certain it is that 
the arrival of the R100 will give © new 
imprin € Armeran slp enero. 

first steamboat its way through 
the water in 1807, ‘The public wouldn't believe 
that steamers ever would cross the Atlantic. 
‘Twelve years later the little Serownch steamed 

iy into Liverpool from New York harbor, 
Just ass learned Ircturer was telling his audi- 
‘ence that such a thing was impossible! 


Indian War Temple Restored 


MUSIC; dancing, and the sacrifice of black 
tog feoently marked one of the strangest 
‘celebrations ever held — 


Meridan, in the Mesican province of Yucatan, 
‘where the archeologists have finished months 


123 


Easy to Buy 
Units 

You Own 

The New 

APCO MOSSBERG 
*IDEAL’ 

Tote Box 
Wrench Kit 


4. Handsome Bnameted Carry 


Sith your mame enaraced om 
sna tanaete cert nent ed amous 


‘The “Ideal” Wrench Kit con- 
tains sturdy, finely finished sock- 
ets, speed braces, tee handles and 
universals of guaranteed high qual- 
ity ‘steel. ‘The. assortment takes 
care of any motor service wrench 
job. 

‘Three Easy-to-Buy units allow 
you to acquire the complete set in 
easy stages. 

Get the A unit first (the Tote Box 
and many popular sockets and 
handles). 

Add the B and C units to com- 
plete the wrench equipment. 


Ph Tate Mos wil be YOUR oot bon, 


The coupon below will bring you the 
‘complete story of the Tote 


Without any ebligation or cost on my 
Fs aed te ic ar ts the 
joce Bas 


Nam 


APCO-MOSSBERG CORPORATION 
300 Lamb Street, Attleboro, Mass. 
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How High Is the 


Work-Pressure? 
Howhardis your machine 
being pushed for higher 
production?—a Counter 
will tell. 


How fast is deselopment- 
work being pushed on a 
ew machine? A Counter 
will tell 
If youwant more pressure 
Behind "productog’ ‘or 
more “push” behind de- 
velopments, fx it 20 the 
Sak rome HLT 
ter ona 


‘opted i Gn 


seaieee eee 
pone 
Sy orye 
tie He 
rite He 
ieee bei 
sateen eS 
ieheemoraep 
oie 


Write for the Counter booklet 
The Veeder Mfg. Co. 
44 Sargeant St. Hartford, Conn. 
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$200,000,000 for Research 
Continnd from vege 61 


that four or five coatsof paint and as many asa 
dosen’ of varnish used to serve. Now the 
‘automobile maker ean deliver the Gnisbed car 
‘rithin twenty-four hours alter cvostraction is 
completed, and that is one of the principal 
Feasons why cars now are cheaper than they 
Used to be. 


deliberate search—sometimes they occur by 


setting into a jel 
Torced aban 


ting bis ‘eotaly 
dropped abit of cheese into the mixture. ‘Now 
feeuail wil redoing te set of making 
rela jsing the cost of tanking 
mone 


Sti wre king meting to abo 
‘ets io pret nockng in nani 
itor 

‘lato the pron Out 
Semicals that had some eoloe or other, the 


Storekeeper handed hiea—at randoe—bodine. 
It worked! - 


tine sabe watep : 
trilamps thee outntive qualities are greatly 
incranel The roth of yung aos ad 

antes speed up nthe soe Say and a 
Eres of serves oat ead Ties or 
improper nutrition are reve 


ND now the chemists have found a way of 
‘making window panes through which the 
‘ltea-violet rays will pass. Few if any will go 
{through ordinary lass, but 92 percent will ko 
rough sheets of Fused quart lass, which 
ainable for about a dollara square foot, 
‘and through some patented glass substitutes 
‘Mavs eam have at cnt of ten of twee 
1, & sou 


iegng rp il tae 
‘a daily sun bath e: 
“ice 
quarts erystal 
"The infea-red rays 


surface ofthe body, it penetrate into te erp nd 
tissues and generated in another ype of 


trie lamp, are now being widely used to relieve 
rheumatism and other ted pains 
‘Scientists working in the realm of botany 


have probably contributed more dollar and 
potable pling pes 


sea 
Serene 
eee Seas 


nearly fifty busbels to the acre. 


where the growing season between frosts is 
hort the development of a wheat which would 
pena ten das Test ie tha the fre 
Standart varieties hs added hundreds of 
tnillios to the value of wheat lands. 
‘Astronomers studying the solar spectrum 
liscovered indications of an element unknown 
fat earth, which they cae bela, meaning 
derived from oF related to the sun—a 
Theavier than hycdrogen but leas volatile 
lighter than aay other known substance, 
‘This set geologists to hunting helium in 
garth. Inthe natural gas from certain wells in 
‘Texas a chemist who had been called in by the 
ogists found a material percentage of 
iute.. Now engiacers have devined ways of 


ete rors 
Ep gar gta 
Pan ay cei el 


hhoiug, the noniaflammable gus for ling 


a see in place of the highly inflammable 
. postonsiz nes bok rae yank 


Sitocmnet perers Theathose 
from’ teacupful of water se =the 
[vthan font New York to Bagland 

Tt was Frfeser Dewars Gasovery 


iocnime 
of earrng Wold se fonts Ltr 

ieeecart la ee ty 

sto lamalate against beet and 

coum boil which nent 


tient, has been used for a number of years 
for "setine peter ken party of el 
Now "a prufesar at | Motil 
river at Masta’ bat tacovered 
of keeping that hatha and others navigable 
the year round with thermit. Surden 
tion uf intense beat aoe near the center of an 
fee od starts erestaline fractures th 
the entire fick. ively ual amount 
of thera, ignited in the tle of Montreal's 
harbor, broke up ofthe entite field into sna 
bocks through’ which. ship ‘sould safely 
navigate. 

“One uf the most important elds of scientific 
research today is the study of corrosion in 
fetal, Here ban example of results, Dural 
‘nin, the lightweight metal. mow extensively 
ted in the sonstruction of airplanes, 

Men ‘exposed. 10. seawater" aul spray 
Physicists of the U- 8. Buren of Standards 
‘cating tn surface of duralrnin 

‘of pure aluinura, which does 

caxretny toe Pr wan led and 
vented a process of spray 
luminum over’ the. durahumin 


OTHER metallurgical problem solved 
by the Bureau of Standanin was to devise 
aie coins which would not 
tara bt aways remain bight, Tey id 
he alver with eadmium intend 
ona, eobcngemnietianwasetics 
Sree Stee ctines esses tee Tas 
research, adapted to jewelry and silverware 
‘anufacture, has proved to be more than 
srorth its cost. 
oilers sad cents from science! Practical 
seri to humanity! No wonde inde i 
Petting the ablest you oe and 
Exist seat to ork i reat 
oratris tome what ee the can ducer 
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100 POWER 
MICROSCOPE 


250 POWER 
MICROSCOPE 
mentees $4699 


ute 
i hoe 


500 AGENTS AT ONCE 


Mitchell, So, Dak—Walter M. 
Willy, of thi city, is in need of 500 
men to help market his new and amiaz~ 
ing invention which makes glare from 
ppaasing automobiles impossible. This 
Tita and matches all ears, Tt ean 

inute, “Te is inex 

iy afferent from 

thin 


cle previously used for 

bo 

"The inventor is now ready to place 
this remarkable discovery on the mar- 

ads an nto re he 
offer to mail you. Write Ste, Willy to- 
Alay. Charles Hickey wrote for this free 
famplo offer Since then Mr. Hickey 
hhar mae $1,991.90 profc nnd earnest 
3077:25 in pines, "Yo get this eral 
tle simply weite your name anil ade 
‘fron enclone this ‘dia ane 
fin hao io We ML 


Twar eae 
TMSbeR ane ARCUET 
ouster 


VICTOREEN 
Super Coils 


The 


Ss 


Disefans 


MARINE 
ocononve 


cones |e 


Step aes Daca ba 

‘Tae Ce uy thd 

parte ami detail engractaay 
ho. 
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Taming the Mississippi 
(Contnet om eee 6) 
wings p sew probln—or rather, another 
porte Unease ones Chanuss west be peo 
Paid for tho Gned woler from opleayt oo 
That a can peach te om, wr eventeey et 
tack tothe mai streams ‘That where Bo 
ways come in 
Tier, Prt: Lave explained, the od forma 
tion ofthe Asisippl valky can be used to 
fp advantage. The lorlands at the ade 
{realy form taal sateen, fy 
Stlkaing vers aod stocams alent eo 
samy, Siteg comsmal cheese bow nod 
Puitling net levees there: foiways cam be 
ride that, wil pari the “Missin 
~ the surges water fra 


“will take years to complete, And even thet 
wll probably not fully lve the problem. 
“Ks far as plans for great reservoirs in the 
lower Mitotane val, 
“They sound to me pretty smpractia 
Mikey basin fs'm great that excenive 
Talnfall in even one Oth ofthe total ares will 
‘tue a food. I unawally heavy storms oxeat 
{2 Tlinots Indiana, Oto, and western 
York and Pennsylvania, there fe» Mi 
Ka 


water, over that limited portion of the Mise 
valley, would mean a reservoir as big 
fas Counecticut, with water cight feet deep.” 


“T MIGHT be practical, however, to provide 
Tie neers oa somcrhat teat 


districts" to aceon 
‘could be farmed during years of low wi 
they would have to be cleared of permanent 
homes and all resident population. People 
required to move out might be compensated 


T7KS. Eventually, the flood 
controlled at its source. 


‘This war amazing. “But how can it be 
done?” Vasked 

“The simplest thing in the world” he 
anevered, ony it wil tke tine, Inesent- 


ally, it wil take a lot of money, too—although 
tthe money will prove a good investment and 


eal Givens quite sue from the sy 
Trtood damage.” Power reservoirs are the 
final answer to the Mesieipp! ods 


Ta the future, Mississippi valley Boods wil 
he control of a sufficen 


filed except as a flood control measure. Let 
ay the normal water eve will be Eve feet 
ow an emergency level. Then in times of 
flood the reservoirs will be filled to emergency 
SGenahy, ater cm be eld back from the 
Stesissippi through a dozen states, while the 
food waters of half dozen more are being 
‘accommodated. ‘The water held back may be 
‘worth for power the extra cost of the emer 
gency. dams of the reservoirs. 
s dams—hundreds of them—are 
the real answer, but until enough are built 
‘foodways, and. emergency 


give partial rele. 


_—————— | 
“THERE'S NONE EXACTLY LIKE IT" 


PAINT | 


| BRIGHT, DRY 


BASEMENTS 
ave made possible with 


MEDUSA 
CEMENT PAINT 


‘(ies Patented) 


‘OUR whole family will 

appreciate your paintinj 
the interior basement walls 
with Medusa Portland Cement 
Paint. 

Your wife will take pleasure 
the clean, dry, brightness it 
bring to the whole base- 
ment, while the kiddies will 
thank you for a new play- 
ground, warm in che winter, 
cool in’ the summer; bright 
and dry always. 

Selfishly, you'll find your 
workshop has taken on a new 
meaning with two coats of 
Medusa Portland Cement Paint 


on the walls. It’s odorless, too, 
no reek of paint to bother you 
for days. 


n below for com- 


‘THE SANDUSKY CEMENT COMPANY 
1002 The Engineers’ Bldg., Cleveland, Ohio 
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Galileo Galilei, 
An Immortal Fool 


eaueinnmeg a mragea 
Sosa eee 
Setrveninss 
fei a 9 ae ec 
ere ceerairy oo 
Sage 
® | depended om its the heavier the stone, 
|Echot eer 
Spare crise 
by the simplest experiments; he chose, bow- 
scone peemiend eo 
kr yeanesas geen 
sare 
Peed 
tpt 
Sie cessed 
Pieces 
po og coreg og 
pe ae 
snaty heerhhons 
Pog da 
Epicure ee 
Satie Kaowindge 


‘TEADITION de hard tough ven nthe 
(nce in his rst important Vit 
{Gale sone ont ue ow won ata 
forced him to esgn his professorship at Pisa 
[Wat friends obtained for hia x position i the 
Univeraity of Padi and there Galileo made his 
rratent dincoverien 

"There he made the frst crude thermometer— 
simply'a tube containing water, the expansion 
hich indicated the temperate. 


Men who buy 
Maydole Ham- 
mers never 
have to explain 
their choice 


Heads press-forged from 
the finest tool steel— 
Handles fashioned from 
clear, second-growth hick- 
ory, air dried for years— 
A “hang” that no other 

hammer can equal— 


Balance, toughness and weai 
buile in. iny ; 
there's more in a Maydole than in 
any ordinary hammer. 

Ask your hardware dealer to show 


you a Maydole Hammer in what- 
ever style and weight you need. 


ter it 


spirits, then with mereury. 
There, tom, Galle, ia 1000, learning 
that Dutchman had invented an instra: 


tindertook to salve the mystery 

re | ight. he produced a telescope 
three times 

at ench end, 

‘ther oacave. Soon he improved it to mange 

nif eight times, then, 


tmanifacturing the instruments in his sevall 
‘workshop, could not supply the demand, 


(OW, turning his new. spyder on the night 
Nilios te lownd wade Sever dared 


Write us for a free copy of our | 
valuable and interesting Pocket 
Handbook No. 23B. You'll find it 
useful. 


valleys. The 
Vay" showed myriads 
separate stars which might be counted. Around 
upiter were four litle moons, oF satellites, 
| rotating on regular cours 
Incredible! ‘Dil not everyone know that the 
‘earth as the center of the universe; that the 
Sars were fved lke jewels on a vast surround 
qual distances from the 


seen. What could this mean except that the 
Pex, car woe mae tant bjs edcly 
Iirought into view? 

‘The discovery of Jupiter's satellites added 
strength to the ew and bitterly assailed 
theory of Copernicus that the sun, and not the 
earth, was the center of the heavenly system: 
that the earth rotated on its axis once a day 
‘and revolved around the sun once a year. 

‘To astrooomers, teachers and religious men 
of ta col al his a unbirable and 
i From all sides they began to 
Kvcfedicac and invaltst Galles’ Toesplain 

| away’ dupiter’s satellites as mere phantom 
| imaes inthe telescope caused hy reflected 
Tight, ome professor at’ (Continued an mae 122) 


oN 
WMaydole 


Hammers 


‘The avid Mayes Hammer Co Norwich NY. 
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| was improved by replacing the water with | 
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Motor 
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HAMMARLUND MEG. GO. 


424-438 W. gsed St, New York 


rE a eee 

WESTERN RADIO MFG CO 

swinese nn bests i. 
Bring Your Electrical 
Problems to Huntley 

Fa pe ee eee poems ene es kage 

ci nr 
"ALG. Haney. Comming Bnginser 


Agents 
mm ts, 


MUNTLEY ELECTRIC €O., INC. 
sou ina Se rsoktyn, N.Y 
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Galileo Galilei, 
An Immortal Fool 


(Contined from pose 126) 
Padua said, “We know that there are only 
seven metals, seven days in the week, and 
seven apertures in'a man's head; therfore 
there can be but seven planet 

“And even when, loking through the teles- 


rete 
gators comaniiymereee | made to run 
keg aimee Senet 

tie mame ame | the full race! 
see Wr scene ke 


impeisoament—though the penalty was never é& 
td, 


ing inthe sackcloth of « penitent, be- 
otras i iegustah ot antes | Aly horse can make 


i Galiee swore’ never npn to teach thatthe ood start... But it takes 
vate wl ms earth moved aro sun. o & f 
it aoe Sect he whopeed ts hima = oe real stamina to finish! 
NC “E per ok mnre"—IC does mave, for al! Se ig with bateties. Shaye 
ing power is the quality to 
Putting the Earth look for—unfailing power 
on the Seales over a long period of serv- 
, ice. Millions prefer Burgess 
rod, suspended in horizontal position from an | _Crume Batteries for just this 
reas, Niger's gadatendcad | _geason, They hold up. « «« 
rrangement # mae to wing back bod fort, | ‘THEY las, 
EEsirand twining thew Oncppnte | Next time, buy black and 
white striped Burgess Chrome 
Batteries. You are certain to 
getlonger and bee sevice 
i for you money. 
iy meng Ee lace, tones Chrome -rrctsiee 
S scale, De. Hes! | metals, pints and i 


te sdee vere te uration 
‘This valve is found to be amazingly am 


subject to went, 
Burgess Bacteries. I 


Recueticen aerate aene|  bageeetce 
Pape popes apa hal geod acyng poet. B 
beatae eet et plete, Ask Any Radio Engineer 
bee = BURGESS BATTERY COMPANY 
Soe hd cess BatrERy CoM 


*Tiroega De. Hey's patient work, the ac- 
curacy of measuring gravitation already has 


THIS 148 PAGE ff | "iriSit 20 ow te mete 
RADIO CATALOG ff |e ome tg tat 


8 to learn ‘much al 


BURGESS 


FLASHLIGHT & RADIO 


=| BATTERIES 
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Wheres the can of- 
PLASTIC WOOD? 


(eg, U.S. Pat Of} 


Spring is here—time to make 
things ship-shape for the summer. 
Begin the job with Plastic Wood. 

Furniture that has dried and loos- 
ened from furnace heat—casters that 
have come out—baseboard, floor and 
door sill cracks that have opened up 
—old screw holes to be filled for re- 
hanging the screen doors—repairs in- 
doors and outdoors—most of them 
you can easily do yourself with 


PLASTIC 
WoOoD 


(Reg. 0,5. Pa OL} 
‘And don’t forget the bathroom. 
For tiles that are loose, cracked por- 


eelain of enamel, open ¢=—=—— 
cracks where the tub has teers} 
settled from the tile or the Es) 
tile has parted from the 
door frame—use Plastic =e 
Wood White Waterproof Tile Cement, 
which dries out hard and white. 
Plastic Wood from the can is easil 
worked with the fingers or a knife. 
When hard it will nor disintegrate, has 
all the properties of wood except the 
rain, can be painted, varnished or 
facquered, and is waterproof, grease~ 
proof and weatherproof. 


Handles Hardens 
tthe PU into 
Paty W Wood 

Ltb.can $1.00 —5¢tb, can 35s. 


At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
303 Bolivar Steet ‘Canton, Mase 
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Gus Explains a Broken Axle 


(Continued fro 


ee pl 
erie eats waa 
ae 
Eatiesene 


‘ter? What go isthe diferential any way ?* 
“ver heat a freight train. going round 
sharp curve," questioned Gus, “and notice that 
Shrick the wheel make? ‘The wheels on freight 
‘ar are fastened 10. said ane. I you 
Scand the as ie crve You'd nd the 
‘outside ral quite «bit longer in 
‘one. That means thatthe wheel on he outside 


ing on the rails teas, 
Ining fastened tothe solid ae they can't tara 


t speeds 


7 

Fhe an sxieobile gos aroun eve 
the outsie wine! turns fasts Whe can 
“pon tel rast the arte won 
{BB on the red andthe ace woul be trated 
into by the strain. ‘The een oar ets 

ark se Great pends Did oa ore 

Sanne 

TL oeay here Twas bromtt tp dition 
homes" Te fat man sin brightened up 
‘Rhea oetSing you can tel me ot bat 
ling ores. Bai whats that pt todo with 
Siena pers 

Then ye Know how w while equal 
ine the bad on the, oes af ests I 
Soe heme neue kl at le ot tr 
Soomereitac teres Beweere, A aes: 
tial gear ncn acto ie sgy Ue whites 
Hea onde up In gert 10 Ct the rte 
Stine obese Cov ation Bip ct 
Sarees Tas motor epien povet © at 
Seat te srarciet casper eae oof 
Te chown onseael Ip ate 


Aug they' wee hooked tthe ends of th 


iy cachy! Now I eret,” Guy's pasengee 
cle Tua cplaen why thet sont 
runt jnt one ofthe nals busted, ts just 
Sr thong the barnes broke looe on one de. 
‘Then, of cour He mbifletre wosld sng back 
Gn that ead and Wi gears aston oft ever 
ite thetic, wy 90 never sol pk 
on the way tongue!” 

ou've got tacts alld Gus. “But 
remeber tht even if diferential gers work 
Tike whlletree, ou cant tent them ke one 
GGears"wear out nen they te brated no 
‘Seam out the rear end and putin fea fue 
eant once in'8 wiley about every A 
{homand mile. "Wal, here's Cooperstown 
Sine el be tk for you nap 


Forts on Wheels Defy Bandits 


(Continued from page 42) 


trawl to armament 8 mail arm of 
hnored eat ad the depart. 
‘iat eel binew ia wits ae a he pol 

Tanks are not the only customers of ar- 
twored car service. Chain store, fling sta- 
{ims theaters and tall park any concerns 
faving large sums of topey or quantiios ef 
‘lus to transport, awe the atone ear a8 
Salety measore 

When the Feieral Reserve Bank of New 
York tnaved into" new quarter, forty-ve 
Armored cars carried four’ bilo "dellars 
trough bang terete under 
Urs Seret Service. ‘They hated 700 
fill and sllver to say noting of huge amounts 
ipaper. Each money ear wn ‘by 2 


pilot car and followed by a trailer. A hundred 
{ind fifty policemen fined the few blocks of the 
‘vate and kept watch at strategic points mear 


iy: Ililemen stood by on the tope of bude 
ings ‘Secet Service ageats swarmed in the 
Meets No bandit was bokl enough to brave 
that network The same thing was done in 
{Chicag, ere the cargo was 23,000,000. 
‘Armored car crews are taught to make 
every tip with the expectation fm ate 
ted olup. ‘The truckiog corporations 
equi practic: every weck in ther acting 
aller There crews Great the showctte of 
Sressand always from the hip” since itt 
bot expected that they wil have tine to aim 
‘hen confronted by bandite 
"They frat two part ofthe sThovette—the 
head and the trunk, and when i the trunk, 
they spot the approsimate position of the 
thie Button from the top ofthe vest. Neces 
sly, they are Sintrate marksmen, Theie 
sone axe Lope and fa man gues bebw © 
Certain mark Yorn month, be lous hia job, 


ne ompany, ie others as ssl 9 
group of exceptisnal men forits crew. Amon 
{hem ix, or was n former Btuwian general, to 
say nothing ef a doren oF more former a 
{lus of various armies. esiles these, thee 


ia eect i» German Sabine 
gravely wounded and war nursed by the 
Zarfon. A nobleman or two have sso served 


‘arinored car 
Every man i 


some years ago the business 
‘coormous proportions. ‘The 
‘cern recently was operating sixty-seven cats; 
‘and from its shop, where it manufnetutes the 
‘bodies, was turning out a new one every 1 
days. The ears have routes, fifty 


perme ree anes 
srr’ ica es 
Se eae ee nae 

Seacoast 
Soar eans 
oes ream a 
= aot noe ene 
Finan tesla aot tl they had ts? 
eee Ree, 
Sere weaves 
get the money.” 
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Here Are Correct Answers 
to Questions on Page 60 


Ae Bale the Antecs an the Misys ongaaly 
parr ee 
ayer seem 
aioe © nt sae 
Sy hr 

indie eee 


that of the Mayas 


2, On the island of Trinidad, off the const of 
Venenela, there are some natural lakes of 
aenall  mipera pitch th crude aphalt 
is dug out of these lak ‘separate it 
Feutie ikts ent then & capped ty rebar 

ries for ise in paving streets and for roots 
fand other similar purpores 


3, In 1074 Holland traded the colony of New 
Amsterdam on Manhattan Island to the Bry 
lish’ for, the ‘country now called “Dut 
Guiana” in northern South America. 


4. Connecting the. towns of ‘Elberfekd and 
Tiarmen in weatern Germany, north of the ety 
of Cologne, there is a 
railway Poe a part of its couse this rallwa 
runs over a river. Asa convenient mnethod of 
Construction, the single Tall is supported on 
sean the caso the railway are 

{his rail, just an the package enrrers are in 
Alepartnent sores 


5. This is a joint result of the 
winter und of the absence of mount 
there are na mountains, there is 
break the winds, and wind 

enemies of trees 


the western coast of the United 

the great mountain ridge of the 
Seren Nevaas five handed male cast of 
these comes the other great mountain range 0 
the Rockies. Between these two great moun 
tain walls lice the haucerahaped Great Basin. 


7. Tiefore th 
found, in what was 
ot 


lange reptile, lo 
fare as much as seven feet lo 
themselves were probably ne 


re Hoealty” was tra 
the war and is no i 
near the town of Li 
by the British 


red to Great Beital 


8, This is the customary method of growing 
to, the chiet grain crop of China, Japan, 
India, and other eastern countries, 


fname of the remarkable wild 
its Australia, It sone ofthe few 
tralian animals not belonging to the mar 
‘upial class. Marsupials carry theie young in 
pouches. 


10, If one neglects the parts of the earth 
that atrcoverl hy ant the lw pot 
the surface ofthe Dead Sea, ia southern 
Palestine™1,290 fet below sen level 


11, Tn southern Oklahoma and northeastern 
‘Tens there has been considerable develop 
ment of natural gas which contains the hig 
fst percentage of helium found anywhere in 
the World 


12, Pure gold is too soft for satisfactory 
age i compored, wsually, 


of alloys of gold, with either copper of silver, 
days that the ancent peoples thd not now 
hhow to make. 
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electric planer for wood-working 


Biel te cuaea and prea 


esPaRSTEET 
if : 


‘nen, will 


The Electrician's Wiring Manual 
By FE. SENGSTOCK, EE. 
Contain all the iteration see forthe 
proper futallation of ehting ad Powe oye 
Ernie bins another 
aa Souter fr conoedenae Sit the 
indi Eieetse Gale 
Pocket sine—Resible binding 
448 pp. Price, $2.50° 


WANTED— 


» these ineat we offer « valuable FREE 

thom get into a good, steady paying 

File saws by machine! Start right out 

$15 to $20 4 week extra cash in your spare 
10 a full time Iwusines. No canvassing, 


FOLEY 


mation. 
Foley Save Tool Co., Inc., 1002 Foley Bld. 
M 
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Men Who Have» 
Reached the Age of 40s 
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Seventeen-Year Locusts 
Coming 
(Continued feom page 27) 


sea inna uence fs 
nly saat la 
sso eae ee a es 
sory Heephoe becienes te 
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See a se er rene hee 
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"THE snore fortunate, deliberate and deter 
mined, crawl up any convenient objeet—a 
pant fons. treo a houie_and there 
lundergo that remarkable transformation 
Perfect winged adult. The pupal “coat, 
skin, splits along the midlle of the buck and 
‘across the head, and throug ped 
its 
ni 


‘aperture ths  periadical choad 
‘deat, at frst pale and inp from this ty 
Preis but gusty coloring and hardening 

"The density of, the swarms ix often spec- 
tacular, “Once they’ completely ‘covered a 
newly whitewashed tee the’ pride ie 
‘own. “Again, iin said Chat a motor: 
‘eiratidda into tree on rnd Hirao 


tral 
the part of our ine 
itura wives. 


House Starts Life Over 
nae from ge 68) 


for thir 


led to 
holes. 


with their hangers should be hard tempered. 


A green effect, lly produced, does not 
last, but anticipates the natural patina that 
‘develops in time and is protective rather than 


dotherwice 

les and sheet 

form. "Somewhat recently aluminum has 

red in the form of large Tt has 

inetive Taster and we na 

to the square foot compared with twhce to 
twenty times as much for other 


0 the basement,” laughed 

the owner. “Sure enough, there was plenty of 

space left below and the maid's neat quarters 

tad the best corver, almost om the ‘outside 

level, with three ample windows in the 
stone wall 

Wholly a fascinating place that old house. 


‘With all credit to the modern improvements, 
Ttake off my hat to the far-sighted builder of 


© This seal om am advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page & 


June, 1928 


A Great Dream Opens 
an Empire 


the price, there's a way of making it come 
true. Tlig or little, the’ world has room for 
it Out where I come from, there are mil- 
lions of idle acres 


‘among strangers, his own dream 

"The Movfat road. went. into the hands of 
receivers. But Denver didnot forget the tan 
tho had done so much to bull it Engineers 
atlas caught “Dave® Molfat's vision. They 
ta that lis railroad could be operated peoit- 
ably by boring tunnel and euttng off treaty 


Uhnee miles of cireuitous eliming. 

A, GROUP of fighting men decid to raise 
the money by a. state-wide bond istue. 

‘Once more there was bitter opposition, but at 

last the bond issue was authorined ‘by’ the 

Colorado Logisatue. in 1083 boring began on 


‘cach side of the Divile. ‘The enghneers met 
‘and conquered gigantic problems. Much of 
re boring’ was through ‘solid rock. Under 


{round rivers were encountered. 
ie or than ene agy Present 

ft polden telegraph key in 
Wohin, te at ‘a the 
et frog pastage through the tunnel, Workmen 
from Bast and West laxped hands, nearly & 
il ble the amit of Same Pei 


beter paralcling the 
ing by ome Tie 
cl wll carry water mppiy nto Denver 
the main tunnel, twenty-four by 

fect eaters the Continental Divide 
trent of Denver, at an eleva 
Tories on n 03 grade to pe 
tktniton, then drops on a0 grade to the 
western portal near Irving, Calo. 8100 fet 


TX ADDITION to two railway, tacks, the 
tunnel will earry telephone, telegraph and 
cleetrie the service ‘ofthe 
Rocky Mouatai Automobiles wil be 
carried through on flat cars, avoiding the 
snow-blocked mountain passes. 


00 yar 
to supply the ited Sten at prose 
eof conuinption, for a thousand. years 
actically inexhaustible stores of 

ble, millions of aces of rich farming land, 
for hundreds of thousands of sheep and 
res of precious metals nad mlions 


of kilowatts of undeveloped water power. 

Moffat's railroad, emerged from receiver- 
ship, is on a strong financial basis. Tt extends 
253 milos westward from Denver toward 


ern, only forty-one miles away. Connection of 
these lines will complete anew route from 
‘Chicago to California, cutting Bive to six hours 
off the time schedule. Proposed extension of 
the Moffat road to Sait Lake City would create 
still another route, 107 miles shorter than the 
Denver & Rio Grande, and fifty-six miles 
shorter than the Union Puce 

“Thus is being realised the vision of the last 
of America’s great railroad pioneers who, 
when & mountain stood between him and bis 
dreams, refused to compromise but exclaimed: 

“T intend to go through that mountain. 


ce “TNE ont including material nnd 


‘Sistile more tas 


o 
N fartuse now 
cracked walls 


No NEED to let cracks or holes in your 
walls or ceilings make arom. Took 
shabby. With Rutland Patching Plaster 
‘you can easily 6x them like new. 


You just mix this handy plaster with 
water and fill the crack or hole. The 
patch will be as lasting as the wall itself 
Rutland Patching Plaster does not crack, 
crumble, shrink or fall out. 


Paint, wall paper and hardware stores 
sell Rutland Patching Plaster. If your 
dealer hasn't it, we will mail a package 
direct and you can pay the postman 30c 
tus postage. | Ri Fire Clay Co., 
R22, Rutland, Vermont. Also 

‘of Rutland Roof Coat 


fed painting fod 


mrt ates 


ATHLETIC 
SUPPORTER 


cnenne 


‘You men who sit 
five days a week : :: And then play 
golf or tennis on Saturday : : . Can 
you afford to take bodily-chances 
which a trained athlete will not take? 


Acall colleges, no boy dares to step into 
the “gym,” without the protection of an 
fathledc supporter .. . In exercise of any 


fear a PAi, and play safe « 
PAL is the safest and most comfort 
pI ined by leading 
‘cool, porous, 
ce ‘Gives itm 


Bauer & Black 


Also makers of the famous O-P=C 
‘The suspensory for daily wear 
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No Tire Compares With 
DICKINSON 


Our Salesmen Agents 
are “Cleaning Up” 


-the Chance of a Lifetime/ 
Selling the tire that went at the rate of 230 
miles per hour in the recent Florida races. 


Our Salesmen-AGENTS are “cleaning up” on Dickinson 
Cord Tires, for they solve the biggest replacement-cost of 
every car owner. Unbelievable as it may seem, no other 
tire begins to compare with this, “The World's Perfect 
Tire"—for Serength—for Speed—for Service. 


No wonder that every car owner is 

a willing buyer, Sales are made quick 
and probts are large. You don’t have 
to be an extraordinary Salesman to 
make $40 a day. Through our Na- 
tional Advertising you have an Lara 
lished Lae ready Gee hana es 
you right in your own foal 

is the chance of a lifetime toe iato 
ineaees for yourself. Immediate big 
money and future income assured from 
repeat orders. = investment. We 
sat youd 
‘The Dickinson Cod Tire is a tire 
for the classes—those who want only 
the best. Costs user nothing, as saving 
in gas ranges from 10% to 17%. It 
has ‘no competition. ‘Abeatutely new 
and embodies correct motor-traction 
Corer never before applied. 
Dothan Auomsce Te Baling chor, 
of which we are the exchustve 4 


Roe eee 
oo ao a 


Life Grant Comfort sn Sign zoom. 


foadhasaeds 


Gaurapteed oe ne yates 
regardless of mileage 


Write tnday for Information about Exchuive 
Represent Tovar al open. Dep 16, 


Hiydro-United Tize Corporation 


‘1G. FRIST, President 
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Airmen Again Fight Arctic 
(Continua from poe 28 


ring of what salle "Crh Tan 
Sterttory not seen by subsequent exp 
tnd ene ded by them 
is expected that his mono: 
several lape om General 


hoastop Hight, 

Tt carried « short-wave radio transmitter, 
and the most modern of avigation instruments. 
Wilkins” pilot was. to be Lieutenant Ben 
Filson, Alaska’s pioneer air mail flyer. He was 
with Wilkins inthe 1026: flights into the 
Areti his mal plane on the 600 
ral sreit between Fairbanks and Mtirathy 
Alaska, on regular two-n-day schedule. He 
fins held the controls in temperatures as low as 
twenty-eight below zero. 


FER his tabs trom Point Barro in 

this spectacular race, Wilkins planned a 
course 60 ules to the northwest. IF be di 
hot discover land en route, he was prepared to 
foine down on the ice and take: soundings. 
Beep ounaingy indicate no land within 
ireat radius, Medium or shallow soundings 
tell the explorer that he has only to seek a bi 
further and! perhaps find a “Lost Continent.” 
Additional dlights, then, were to radiate fa 
like out over the lee pack, until the unknown 
region had heen thoroughly covered. 

file planned to fy to the Pole, anchor his 
big -airship there, establish » base, and send 
‘out exploriog parties, ‘Then he intended to ly 
fon into the northwest, anchor in the nir again, 
‘and repeat the explorations on foot. 

‘An fee-breaking. steamship. was to be, the 
Italian's mobile base out of Spitsbergen. The 
dirigible’s laboratory contains. the latest of 

truments, ‘These include a light 

recorder 49 sensitive that it will accurately 
‘all Light intensities between starlight 

‘tnd direct su nt "photorelectric 
Cell, 100 times more sensitive than the usual 
neler. 

ole than 


nds pilot entry ries and can 
ea them to ay” wherever 


fo explore as much as po 
niles Of unknow 


dition) 
a) If land is found, to establish bases for 
exploration tad the compilation of slentiée 


onstrate the existence of a short 
route over the top of the world, 
ter to fy actoas the top of the 
ound it’ from the centers of 


r 
fiviliation.” 


WIEN the neat twenty-year iti 
logical to atautne the Arctic will be 
covered with a network of airways as intricate 

ies that now cover the 


iogieal and commercial fying data that the 
Capborers may gather at the fop of the world 
fay: have unteld importance. Cirewmp 
‘atone ean, without doubt be interested in 
Cstablishing’ meteorological” stations inthe 
‘rete and: Antarctic, and in workin 
jystem of observations by means of which 
ester conditions for the etre world may 

recast in reports nent by radio from the 
Polar ares, weeks in advance. 
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‘The man who be ready 
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siiten 
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‘bein Aviation 
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FREE Book. 


‘The FREE Book below 
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Read this Answer from 


AWorld Famous 
Trans-Atlantic Pilot 


VIATION ing for no one. Too many milli 

of capital are already invested—the demand for air 
service of every kind is increasing too fast. Aviation 
demands men who KNOW. Men who can DO. 


1 alrporis, plane and 
aa a tine 


han ever 
there 


‘You Don't Have to Flys 
40 Different Jobs on the 
Ground PAY BIG Toot 


SESSA Torey Mane iy 
BesVinert'sh Untabate ned 


‘Seraed monay more ail mae 
foal money Bowe of ther 


eet 
your foundats 


‘Stupon NOW 


Walter Hinton, President 


AVIATION INSTITUTE OF U.S.A. 
1115 Connecticut Ave. ‘Washington, D.C. 


UNIVERSITY 


Home Study Courses 


and Adult Education 


N THESE DAYS of wi 
Tcucational expansion, 
crow ar Wading ater 
must tara away many applicants for 

‘howard of adults aro 
‘tudying in thelr leloure tne. 


Columbia, University welcomes this 
set ere ae 


Teorinles cone vite oeeseee 
Vital. social life. 


geucational exp 


of the hopes for fle, life 
Visions in school and col 
aye ae’ caried. to completion 


Since 1919 the University has been 
facilities to meet 

lequately. this increasing desire for 
rudy at home ‘by individuals or 
Carefully ‘prepared courses 


sore subjects: 


[tal ead of ach ot 


ene ter Neg 
abject which at at 


HIGH SCHOOL AND COLLEGE 
PREPARATORY COURSES. 
cuenta Univer th 


Letters on Telepathy 
That Win Awards 


[NI February number Porcian Seuryen 
ables pointe unde the heading te 
reps ‘onllicting 
Sooeer manta om ts Wiley aie 
Subject, and invited readers to write their per 
Ciperiences. Thousands of letters came 
rps in evry state inthe Union and 
man; countries, 
“he warty ord forthe best hme letters 


Address the landlady said, * Well, you must 
‘Addie’. She is very sick with influensa and 
was tain to the hospital about three o'clock 
this morning She eae fr her mother and 
You constant 


1 hurried to the hospital where I found 
‘sister in delirium, snd 


{eanel cap and apron and 
iV. FISHER. 


_Caught in the Storm 


ny hand. eon eae 
ak tee and gu thsi 


Sli 
aud er I receive letter from her 


saying a terre storm had come up Friday 
afternoon. All the streams were swollen 50 


tof three days 
‘doties. She had 
really called me that night 
LENE MARTIN. 


‘The Prospector’s Message 
Some Inusband and myself 
vere ving ia Southern California when be 


cided on a Tie started fer 
ti sate Was oe et 
Inaoed him Hudson's "Law of Paychie Poe 
Temata" He wcte me of Kwik to cope 
tent and told'me to remain pamive at ten 
Paton a certain evening. At the exact hour 
T distintly heard the words, hike the chime of 
silver bells afar of. My mame was repeated 
Several times and the words, “T tove you, T 
love you, Tove you 

ie wrote me ima few days, telling me just 
the mesage he had sent (bt it was tore and 
Toop) ad the words were the exact soe 1 


MARGARET BAILEY MOORE. 
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Houdini of the Desert 


Gotcikine ect 


smmenition belt, four tins of 
ne ale, sewing, Lil, ght 
finakatsand trench abel, ‘Fron he btm 
A his duel bag he extracted a funk of whiskey 
‘Twice he rent ong the water con- 

the teat. Bot al were 


1 T get back. What I won't do to 
‘dogs he miuttered; then added, 
back.” 


“IFT do 
A shadow fell athwart the tent’s door. 


“Thought of 
Vanderpool 
"Long age,” said ‘Thompson grimly. “We've 
ot to get out of here and pet fast. I igure we 
fave about ‘water between 


ything to do yet?” asked 


‘OF course I carry gum and gear. Give yom 
hand besides.”” na 
Lia none they come for wit we wait 


SLIGHT sound like a smothered 
‘cough came from the dom palm 
squatted the Ghandi victi, Alma instantly 
treme ard the ating of reat wing, 
And a whaeny era 
"Dead. and the vultures began to come,” 
said Thompson tly. 
“And you'e going to Fave hin ia camp?” 
“Going to leave the whale shooting match, 
‘and the birds. just as soon at 
‘men doa't citen get. Ghandu. 
no chances with the vile thing. 


Come on. 


‘slumminum bottle of water, and two 
nan and a half would be more ac 
Pitiful party moving with micro. 
ywness across dreary waste of 
ed clay, burnt grass and thora-bush 


sonia 

Paty 

“They had stout just before sunset. Thowp- 

ton explained to his miserae companion that 
eat of the 


meant s> mach. ut. aguiast. the pf 
carnivores of the ight. the lioa and. the 
leopard, both of which infested these pl 


“aberureurf- 
mw buslefilled donga not 


derpool, pulfing over the bandages that 
is gate leg. 

"Decide for yourself,” said Thompson curt 

ly. “Tkmow I'm going to.” 


THE white hunter worked, the banker be 

‘come more hopeful. He sew theeesided 
{hid thorny wall grow ax ‘Thompson deftly 
‘ut the heavily armered bashes, native fashion, 
Sind dragged them together. Even Vanderpocl 
did not appreciate the abl it took to handle 
the spiked branches without tearing one's Sesh 
toribbons. Inhalfan hour Thompson, with his 
sn intact, announced the job complete. 

‘Now it was dark. A camp fre built of dom 
palm branches and other debris raked frm the 
Ury bed of a near-by creck reflected the glowing 
leges of night prowlers already chosing f upon 
the men. ‘The fre was (Continued opp 122) 
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Ics water than the by: crnved. 
ita Se ray sean wat 
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Americ. To 


fe 
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Keres, ihe att seri tloe ysis 


1 Will Train You at Home 


* he croaked through a throat 
“We're not lost yet.” 
Mur might as well be.” blubbered Vander- 

ook, “as to suffer like this.” 
“No. There's Kalna hole two days further 


‘Vanderpool mouthed his swollen tongue be- 
faite et ete bet Sang 
We can even sta two days 

th coment “Thoapson Whe hed eon 
sitting dsconsclately by his miserable friend, 
Salen scrambled hi fete sea 


= 


Hebe oie sme stove, Fer Oshate 


ee et ae See ae 
ACROSS the little clearing in which lay the of aru 35 hue 
dry pool came a stamping and noisy ‘ZOWIE MANUFACTURING CO. 


Jinccguant strode out ofthe bush. | 2018 E. 108 St._ CLEVELAND, OHIO 


une, 1928 
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mt 


Houdini of the Desert 


(Continue from page 140) 
‘a sand hole over there,” he said. “You know 


Lp el erp ye ed 
she metal ae a pie Soca 
arama oe 


beush be followed thei tral made plat 
Trotes brasehcy ad benny footrits eS 


sandy dust. ‘Then the ground became han 
baked ounin, the bush widened and the tral 
faded out..” For half ‘an hour be. hunted 
tmutiously for spore or foatpriat to help bia 
1 ‘the water he knew the end 

have near by But without success 
row afraid Tor Vanderpool. ‘The man 
eft abe on an open 
turned heck toward the 


MIERE on, the ground where he bad left 
him sat’ Vanderpool. But he had turned 
with his back to the water hole. Facing him, 
find not twenty feet away, was & monstrous 
bull elept 


spread vertically {ro 
Pegi Pym 
and ie gant boy swayed from side to 


me on! Come on! sereamed Vander~ 
peek in te made of hi ht, He the 
rok ints «volley of profanity mined wi 
ical lager 

“Thompson's ft imnpulse was to run to the 
asitance af his friend. ioe he knew ‘by 
Spence hat such a move igh onl big 
fn the charge that would almost instantly be 
fatal to the Sik man > 


“Shoot low! Aum for his eye!” he called as 
Joudly’ ns he dared 

“You big black bully, yout" screeched 
Vanderpool, rocking with inane mirth. “One 


mp i yout® 
“Fhe ‘only could was the anguished 
thought that eros! ‘Phompeon's mind ax he 
fel ha small the shane thatthe 
fevered. and, ‘untrained ‘eye of Vanderpool 
eau dict hile taal spot ine 
Beats mountainous carcass, 


shouted. "Thon 
Tho hint 
“To an onlooker the words would have seemed 
those of a hopeless Tunatic, “Fora, man to 
lain noquaintanceship with a wild ‘African 
slephiant, especially one that threatened the 
lite of «helpless man dying of thiest, was 
beyond the limits of wildest tmagination. 

But Vanderpool was anything but ano 
looker. Alto he was hardly Binself. “Thompso 
reac hm bore he Sed and jee 

out of his hands. 

‘At this second failure to be allowed to shoot 
Slephant after all his walling and ba 
ahips, Vanderpool behaved exactly ax n chikd 
would have done under similar circumstances 


v 
‘Thompson stood quietly, his eyes fixed on 
the bull. 
“Houdini” he said, his voi 
Sightly in his effort at self-control. 
don’t you know me?" (Continued 
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The Movie Maker 


(Continual from paze 0 


It does give wonderful depth to the picture, but 
it has tome drawbacks.” For one thing, we 
‘couldn't fake ‘perspective with a double- 
lensed camera.” Don concluded his technical 
Ieeture with a final squint through the finder 
and gave the omer for lights, action, and 

‘The sequence was very short, but it gave 
bit of twelfth-century life and comedy which 
Don knew would add richness and reality to 


the tation of medieval England. His 
final toch of tckery to complete the ilo 
of distance was the placing of tro tall stalwart 


‘men-at-arms on ea ‘of the foreground 
‘arch; while in line with them he had two small 
boys in duplicate costume, makeup, and 
‘weapons stand just before the painted back 
drop of « similar, though much smaller, arch. 


BIT of war-torn France behind the enemy 

lines. A strip of no man's land with tangled 
vines of barbed wire, and yawning shell holes. 
And around and about this carefully arranged 
horror and confusion, assistant dizectors and 


‘the main Tine of batt be we 
hams hundred extra for the soves 

The big t war designed primarily for 
Jerry's expbots Ta which he fan to Seve 
itor holst hole over the stip of no maa's 
iin, he an ec caly panned 

harge had ben 
cl the Bed, and 
ence ae 
spots they the Ne 
cipbsives, amid clouds ef fying dict. The 
location of the several explosions been 
carcflly charted snd were matted ta mck 
‘ata hes Kn boas hy aed 
Speech. They eppeared Yo dash ee U 
eke in wil 


osions were timed with extreme accuracy. 
Fo"'ighten the eect, sever dummy 
“corpuen" were tomsed into the air, and some 
of the doughinys advanced near enough tothe 
Sharted areas to get covered with the Ain 
‘arth, a few doubling up apparently in death 
sions. 


HERE were three big moments in the 

var sequence. For one Bon ued the entire 
for of tray and marcel thm acon 
fic. "Their objective was» stall prove o 
trves on the other sie, But before they could 
male it en cacy’ pline eas {0 aroop low 
Bon planted he een ees 
yrould show the airplane passing not more than 
Tear fet above the heads of the soldiers, 


charges, but the action and ex- | 


iregular line of march down a strip 
of the field cut off from the rest of the lot by 
‘white eamvas backgrounds. When the men in 
the front ranks bad teached a designated 
place, Don, with stop (Continued on pao 145) 
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The Movie Maker 


(Cominuat fom page 146) 


1 second pint drew eck in or ‘while the 
majority, caught between the two. points, 
flung themselves flat on the ground. And the 
next day, camera ment 


‘wrecked church collapsed and crashed down 
over the roadway, buring part of the fine of 


folders. When 
shots, he was obliged to send the resulting 
negative to the laboratory for the painting 
ou of « number of the extras who bad not 
{ute aided nay ofthe hee oes when the 
ure toppled over. 
‘And thea the services of “Buck” Lacey, the 


om later combined the two 


wobbly. “He had a collection of ancient "Jea- 
nies,” sold him as junk, which he patehed up 
fn ed in any en hat reed wrecking 


LTHOUGH most of the aieplane shots 
‘were to be, taken above the fied in Los 
stunt had to be performed 
‘on the lot at Cinema City. ‘One bright morn 
enn In Deer plan aie by tes 
Niven he aid not care to bring it very far 
hoard i on a motor. 


sna off ting 
ropeler was aun 
{in te Beld, stopping 


‘the plane 
the machine rarted 


‘and’ crash belt, climbed into the 
red three large pillows into 


I cabin at the edge 
fe was a small cabin at the ed 
‘stood two tall 


‘hie ojo 
ot white grove before 


erly sre Oe toe wath of tie flag 
af Lacey's plane. 


AGAIN the plane started down the ek, 
ited, and alter abort rainy 
ight, returned to circle about two, hundred 
feet overhead, Koowing there could be no 
fetaken, Don had sc cameras working On the 
fone, Then Lacey swooped down, appar. 
losing control of the plane, but in reality 

ietatowand the cabin 
JM between the wo. sentinel trees 
plunged the mad plane, while the cameras 
licked. There was a tremendous crash as it 
Shot squarely between, shearing its wings ff 
cabin ‘The 


and 
Sled ale the bulctihe apa | 


ope 
indie Cyrene ward 
ey rolled outa 
foniag HE hein into the "A ut at 
lation went up from the spectators. 
ing somewhat ashamed of his own safe 
tig dacy capoed the recon woven tobe 
“And how Giehundsomehero doeshis det 
ckiying st of fing, the dear pai 
ance fry ashe minced wp the bin 
find wrigld into the hole out ro 
id rote Kise 
‘When Jerry had! (Contino zee 140 
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erences. 
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Dept. 130, Washington, D.C. 
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| The Movie Maker 


completely disappeared, the cameras were 
Started again and a moment later he crawled 
painfully out of the cabin. Made up to look 


‘walled briskly beside the eamera men the rest 


Of the distance to. uo man's land, ‘where he 
‘and cal 


Drontosaurus en 
its prehistoric 


Tie geese edd ert in he tank 
on’s request, he had turned director, 
land with two auistants he had been at work 


dn, scarred and torn by war egg, 
{Ege a wie barry, ine to 
mp ed py es 
‘ey rifle, a and ovet 
ci Gerson soot’ cnt 
‘ow raged —the bat of the nat 
‘crete inte pace around the table was a 
sat of men tear hte 
rated After each tiny ndjstment the pr 
pape rte peta 
“The profesor pressed bl 
Sin car open snes 
coongh te exponevoe frame 
a entice Isha reine adj 
the annals on the bale, and 
be expo 


YON had been 
for 
pocean by having thescene phtogreed 
from every possible angle he hoped to get an 
abundance of fine shots without the neceaty 
‘takes. ‘To allow for extens 
ting, if necessary, he had 1 
ough estimate ‘of two hundred feet of 


a 
teach time, ever s0 slightly, the position of the 
Sosen of more animals covering the battle(eld. 
Although the largest anual was only two fet 
Jong. they were. giga elation 40. the 
ssiatre battle, and woul appear even 
tore terrifying when combined with negatives 

ie of actual soldiers. ‘To allow for these 
‘double exposure shots, the lenses of several of 
the cameras were partially masked, 

‘Wall above the range of the lenses, but wit 
ja reach of the profesor an is aistans, 

ig as the table. F 
rk of tiny: pul 

‘weights, and ‘wires #0 fine as to be almost 
Tisible. the ends of the wires being attache to 
‘arious portions of each beast’s anatomy. Even 


fas Don watched, he saw one of the assistants 


separate exposures to get the fantastically 
horrible creature neross hat. three-foot span, 
but when the picture was Rnished and ‘pro- 
jected, Don knew that the Bight would appea 
2 vulture swoop. (Continwed on roe 147) 


June, 1928 


derstood, of course. (Continued on page 148) 


The Movie Maker 


Trim rer mallee anc the | 
animals in any ponition ax they” turned a 
tuned and tore at each other, reat 
tener i one sootieys bade Rost Clch 
{hick molases, inserted atthe proper moment 
And sueesed ‘out, with calculated. slowness, 
ished forth in the guise of blood 


At the end of the long day's work, Don 
stopped for a few moments in his office to check 
the receipted November bills against his bank 
Balance. There wat no longer any doubt ebat 
money enough to nish the picture, for Sas 


Togers liad sent i his final fwenty-Sve-thow- 
sant ol heck: promelly on the het of te 
‘mont 


soughtfully. He had an a 
tmont vith Hops ore fsowing realy 
Ihe wondered who would emerge victor. Vor he 
Inad decided to play’ another game of chess with 
Mabel's father and offer him a third share in 
his invention for fifty thousand dollars. “That 
would leave the control in Don's hands, yet 
iC would be a beter dent, nancial for the 
peranaper owner {han hal inte one 
indeed Chowan, ‘Bon hoped thet there 
‘would influence Silas Rogers to 
Soph UB of for Marge teat bo red 
‘as sbon as possible that the money would be 
‘ly when she needed i 
“Don, won't you come home to dinner with 
ue” "The object of the young, director's 
thoughts aed inthe doorway. "ater | 
‘he ear.” 


jute stodwich and copa cole at te 
Are Tim du bck atthe orto. Canfel 
And havea fall nigh 

it Manpaet enter 
ett lit de Don Tone to hat wih bee 8 
tuoent. Unconscious, be stl Sngered his 


Don Ive tl you f yon ste 
such nonsense!” Margaret inte 
ing ever t th eay 
you rs og he 
Sut both Nanda and he gripped them heartily 
“Berit 


was you and your 


-Starpare laughed wp a him and 
Arid to withdraw her hand, but be he the 
firmly n moment longer. 

my fist check from the profits 
my you a ring that will—" 


‘The two booked ‘up in. surprise as Judy, 
ring tthe oes, ‘topped 20 abruptly 
{hat ae alot te 

‘Come iny come, int” called Don, as she 


Tags a werent one 


uretlovers“Abvand! Ansune cud tliat 

et and he were only very good friends. 
‘Yethe couldn't clear the atmosphere by erude- 
ly announcing that, eould he? 


Tbeile 
latter's eyes dancing with suppressed laughter. | 
His own twinkled a response. Margaret un- | 


MONEY MAKING OPPORTUNITIES SECTION 47 


PATENTS 


TRADE-MARKS + DESIGNS 
FOREIGN PATENTS 


MUNN & CO. 


PATENT ATTORNEYS 
Associated since 1846 with the Scientific American 


Scmyrinc Asenicay Bunpivo — Screwrinc Amunican Buinpino. 


24 W. 40th St., New York City Washington, D. C. 
Towsx Buupivo Van Nurs Buiwpino Honan Buttnino 
Chicago, Il. Las Angeles, Cal. San Francisco, Cal, 


fC Oo 


Books and Information on Patents and Trade-Marks 
by Request 


Associates in all Foreign Countries 


yous Manufacturing 
ni SPECIALTY 
CANDIES 


PATENTS Ree vece 


‘Trade-marks, Copyrights, Patent Liti 7 ed a 
Fasok ohn Heetitsten,toomeckanteal 


ovens, Sexton tae 
‘AUBERT E. DIETERICH 


pes SS IRVING L MscarRAN 
P A T E N’ TS Ss Formerty with and succestor to 
pd beri: 


TRADE =MARKS 


REGISTERED. 


TRAVEL “FOR UNCLE SAM” 
$158 TO $225 MONTH 


Steady WorkNeLayotsPaid Vacations 
‘Travel—See Your Country 
Many Government Jabs Open to Women 
‘Common Education Sufficient’ 


148 MONEY MAKING OPPORTUNITIES SECTION June, 1928 


The Movie Maker 


Judy was a dear litle dunce tobe so blind, and 
ied el hers tonight eke 
: a ess rie tarocd to her espa afer Mar 
Let Air Mail Pilots sgaret had left the room with a murmured good 
ight. 

Teach You to Fly jal Judy amet his eager eves with a pleasan 

‘The regular Pilots of the Now going into our tenth | | ly impersonal gaze 
U.'S. Air Mail Deeween St year with aver 300 graduates "I jost stopped in to tell you Jerry and Tare 
Louis and Ch eee going out ta the ranch a litte belore noon 
sdvance instruct and not a single acciden omorrow: Jerry wil be at the fel fin 
for the aizplane shots in the afternoon. You 


hisisan advantage noother Detailed booklet on request 
svuston echo caneiecyon, Write ley, statis ran need me ther, will you?™ 
ite today 8 age Gee hope 
ROBERTSON FLYING SERVICES, INC., Dept. Q Don's’ sentence trailed off unfinished, for, 
ied with ROBERTSON AIRCRAFT CORPORATION turning briskly on the heels of her trim small 
ule Field (Aral) St. L- Con, Me riding boots, Judy had departed, 


With somber, unscring eyes, Judy oe 
ut across the dry sandy the road 
Here and there & green arted crop 


ually “narrowed 
tween the fret low ridges of the foots. 


Sh tnt ee 
a Scien : i 
sa 9 hr 
piarinee sais 
=| Shed never really considered the ranch he 
Sint 
Sor ih 
ie tee 
rere epee 
ee oe eae 
Gear a 
ks 


1 
ot epond 
chy er 


‘the ranch were ranged | 
before her and Knocked fat Ti 
until the onl 
‘central stl 
tire ranch! And he clung to that a0 persist 
featly, 29 unreasonably, and finally so hysteri- 
SSUY tat the Krom aad pray_ pester were 
‘blige to play the 
trig’ Ceased dole for the place” 
mea Ue tall gray on, a he'd 


“thre wes an imploring 
Yoiee.. Never again could he hope 10 
Ihave such a ridiculons offer. 

But the smal figure of dejection seated on 
the cottage steps shook its head in passionate 
rfusal. 

Jerry muttered an exclamation of disgust, 
‘then looked at his watch. 

“Sorry,” he told the 
due on the flying field wit r 
‘you telephone me tonight atthe hotel after my 
Sster and 1 have had « chance to talk this 
thing over. 

‘The men looked at each other waril 
the shorter one 

‘Sure we'll eall you, but the offer ain't good 
after tonight= (Continued on poe 119) 


June, 128 


Eames "rasa 
ern 


Learn 


otogey 


Learn Structural Drafting 
Here is an advanced HOME STUDY COURSE 
designed apailly for stitions JUNIOR 

RAFTSMEN which you ca learn ely snd 


CANTON TECHNICAL SCHOOL 
1223 Fist Matlonat Bank Bigg, Canton, Ole 


MONEY MAKING OPPORTUNITIES SECTION 


The Movie Maker 


Your sister better hurry and make up her—* 
“Then Tl expect to hear from you tonight.” 
dep cutlyUrminted the other's unasked 


“Mind if we look over the place again?” 
asked the broker. 


you, and Jerry went around to the back of the 
Sottage. He returned with a dipperfal of water 
‘hid he presented to his tearstained dsber- 


won dink it" he warned her 
hhave to get the well cleaned out—the water 

face with 
‘to town look 


i 
Uh ae 


Fi 
ey 
Fi 


inde othe = 
a hots tat ra rn his ot oot 
tw the Los Angeles hi 


i 


that freight line rusning thro 
hhow,, he couldn't believe that t 
people wanted the ranch for an allotment—it 


was too far out and lacking in landscape fea- 
tres for that. Were they trying, under cover, 
to buy up a huge acreage for 
Bleture ty? Rumor ofthat srt were al 
lying about. 
‘Not twenty minutes after Jerry had dis- 
are i hs own cout of dust, his sc, 


‘Wend Gey deve gata ive rin pens? 
‘And then abe heard one word that banished 
? 


was out of bed and stooping down beside the 
shade-drawn window. 


THERE stood the dusty aie. the dipper in 
the hand of the taller one. And as he 
turned it slighty to get the sun’ full rays 
the scummy surface ofthe water, he gused at 
Ie hungily and talked in low, enger tones. 
July couched. by. the window until they 
went around to the front of the house, where 
they had parked thee ear. 
of thee starter, the explosions of the engine. 
‘Then she leinarly bathed her face and han 
combed her har, and got into her riding’ uit 
Ske wanted to give the partners plenty of time 
to reach the Los Angels highway before she 
Set out om her dusty, one-mile trek Naturally 


‘She heard the Iam | 


‘The man who bought the farm found it 
contained a diamond mine which made 
Mm fabulously rich. AM Hafed over- 
Jooked the great opportunity at his door 
to go far afield In search of wealth. This 
old story iMlustrates a great truth. 

Do you lke to draw? If you do, you 
may have talent, a talent which few pos- 
‘sess. ‘Then don't follow All Hafed's ex- 
ample and look farther for fortune. De- 
| velop your talent—your fortune les in 

your own hand! 


Many Earn $200 to $500 a Month 

Present opportunities In the field of 
{lustrating were never excelled. Pub- 
lishers buy millions of dollars’ worth of 
Iustrations every year, Mustrating 1s 
fascinating as well as profitable, 
| The Federal Course includes illustrat- 
| tng, cartooning, lettering, poster design 

Ing, window card illustrating, ete. 

‘The Federal Staff of authors includes 
such nationally known artis as Sid 
Smith, Neysa MeMein, Fontaine For, 
Charles Livingston Bull, Clare Driggs, 
Norman Rockwell and over fifty others, 
Exclusive lessons and drawings especial 
ly prepared by them are included in th 
Federal Home Study Course, They gulie 
you from simple sketches to complex f= 
Tustrations having « high market value, 

Mall in the coupon below today and 
we ‘will send you our 
FREE illustrated. book- 
Jet, “A. Road to Bigger 


Peoeaar Senoot or Intvereatix0, 


6145 Federal School Bldg, 
‘Minneapolis, Minn, 
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a year 

The facts prove that | 
YOU can achieve 

Success in Radio! 
Radio News writes us: 

"bn looking over the dealer mail received 

in the last three months we find that the 

‘average income of all dealers who gave 

us their income figures, 38 in number, 
averages more than $6,000 « year.”” 

{Signed} C. W. Enenson 

RADIO NEWS 


‘Why don't you think this over and 

ay to yourself, "These dealers are 
‘no smarter than Iam. If knew radio 
thoroughly, I could make that much 
and more. know that the Radio In- 
stitute of America is America’s oldest 
radio school—that it gives the fin- 
est radio instruction obtainable any- 
where, and the finest and fullest radio 
equipment. 


“I know that RIA is conducted by 
the Radio Corporation of America 
and is backed by General Electric and 
‘Westinghouse—that their course in 
radio is complete and entirely covers 
every phase of radio, including op- 
erating, broadcasting, in fact every- 
thing in radio, Uknow that I can make 
progress because everything is told 
so clearly. I can get this instruction 
at home, and prepare for success in 
radio without giving up my present 
job. Ican study when I please and as 
Jongas I please. With the tremendous 
oppornunities opening up in radio 
today, I certainly can't 

ass up this opportun- 
ity to learn more about 
the RIA course. Here's 
‘one coupon Iwill clip. 
I want the full facts 
Troroutthe coupon and mail inno 


RADIO INSTITUTE OF AMERICA 
Dept. 6 326 Broadway, New York City | 


RADIO INSTITUTE OR AMERICA, Dept. 
Bie drodwny, New York Cag aS 
eat Me, Duncan! 
Please od me your acy catalog. I want to 
know mste about Your new sie coat! 
Name. 


Adres, 


ll 
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The Movie Maker 


(Continued from paee 169) 
airplane revived by the studio imitation in which 
teal his acting It was only part of « plane 
in which be sat—the cockpit and central por- 
tion of the wings—-mounted on turntable 
platform which could be tilted at almost any 
Single to indicate an airplane in fight. Beyond 
the camere deadine » wind machine was oper 
ated at such high speed that when Jerr. cone 
temptuous of its fore, removed his beliet his 
smarting eyes filled with tears and be had to 
Adachi head to eseape the cutting bast 
But it only made him homesick for the real 
thing: s0 when Doo, in planning the shots to | 
be taken actually in the nr, had decked to 
1p with the eamera himself, Jerry had 
‘volunteered to pilot the plane 
Ties te api the nec” he had 
aromled, “siting lke a Hollywood dall in this 


y | 


Stwed-off studio cockpit while some stage hand 
tunrolls cloud elects. back of 


‘When I 


{eam gamed the ase, Sa 
Town that anything was nrong 
et the enought tio 


i 
F 


a 
HE 
ay 


that would give start 
‘other planes. The fying itsell was not un- 
‘usually spectacular, for: the most thrilling 


stunts had been worked out on the lot or in the 


of thir sequence ook 
{or the profesor and 


Photographed in sequence, 
being exposed for each drawing, the action 
sppeared continuous and thrilling. "The scene 
Ined actually been photographed ta the air to 
the point where tie defeated. plane dropped 
like © skyrocket; there would be'the joining 
between the "faked and the real abots, while 
«close-up of the wounded aviator, made in the 
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